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FOREWORD

This technical report provides the results of the Technology Transfer Task
associated with the IDEF Function Modeling. This work was performed under U.S.
Air Force Contract #F33615-80-C-5109, "ICAM ARCHITECTURE, PART III," covering
the period of September 1980 through October 1982. The contract was sponsored
by the Computer Integrated Manufacturing Branch, Materials Laboratory, Air Force
Wright Aeronautical Laboratories, Air Force Systems Command, Wright Patterson
Air Force Base, Ohio, 45433. The Air Force Technical Manager for ICAM
ARCHITECTURE PART III was Capt Steve R. LeClair for the basic contract and Capt
Richard R. Preston for the option phase.

Ms Bette R. Davis was the SofTech Program Manager. The other contributor to
this document was A.W. Snodgrass, DACOM.
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Section 1
SCOPE

1.1 Identi fication

Tnis volume documents he material developeu to faLiiitaL&

the dissemination of the concepts developed under the ICAM program.

, This technology transfer material provices an executive

overview of ICAM and Technology Modernization (TechMcd) techniques anc
benefits anu, separately, course material for teaching the IDEf

methodology. For each of these two subjects, a presentation manual anc s

"train the trainers" manual is provided.

The presentation manuals include guidance for: setup,

pre-presentation activities, presentation, and post-presentation

activities. These manuals also include hard copies of the actual slices

used in the presentation. The "train the trainers" manuals repeat the
material of the presentation manuals, but add an instructional objective
ano a suggestec narration for each slide. A

This volume documents work performeG under ICAP Project
Priority 1104 - ICAM Architecture of Manufacturing Part III.

1.2 Background

The Integrateu Computer Aided Manufacturing (ICAM) prcgrar

has as its objective the mprovement of productivity in the aerospace
manufacturing sectors of American industry. It is directec toward

improving productivity through the systematic application of computer

tecnnoloby in the cesign and manufacturing environment. This approacr is

not only ambitious, but is also realistic in that it stresses the
oeveiopment of computer aided oesign an manufacturing capabilities. The

integration of these computer aids into the design ano manufacturing
environment ano among themselves wiTT ltimately signal the success cr
the ICAM program.

A key to the achievement of this coal is the cevelopmert cr

the ICAM Definition (IDEF) Methods and the ICAM composite mooels of

design ano manufacturing. The ICAN Definition Methods are a family of
techniques through which -- analysts and laymen explore anc discuss the
nature of design and manufacturing systems. These technicues, cevelcpec

for the ICAM program, provide a means of stucying, recorcinc, anc
communicating the inherent requirements and realities of tne aerosPace
manufacturing environment. They are equally effective and valuacle ir

many other manufacturing anu non-manufacturing environments.

1-i
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There are three ICAM Definition Methods: IDEFo - Functior
Mooeling; IDEFi - Information Modeling; ano IDEF2 - Dynamics Moceling.
nldnufacturing s~stem is cescribed ano studied through tne application of
all three techniques.

The ICAM composite models of manufacturing, or arcritectures,
record a "composite view" of what manufacturing is ana how it operates.
Compusite architectures are presented in two forms: the "AS IS form --
representing the way in which design and manufacturing are currently
accomplisheu; ano the "TO BE" form -- representing the way in which
design and manufacturing will be accomplished with computer aids in place.

Architecture Process

The necessary first step in increasing the productivity of design
ano manufacture is to understand current design and manufacturing
practice precisely and to record this understanding concisely. This
development of understanding has two main phases:

a Study specific company

0 Evolve a composite understanding.

Factory View

Understanding of the current oesign ano manufacturir- process must
be based on the detailed factural information which describes this
process in those companies which successfully produce aerospace
products. This has been called "Factory View" information. The Factory
View if manufacturing and design is different for each company, for each
division of a company, for each plant within a company, and even somewhat
different for each organization ano each individual within each plant.

Composite View

One objective of ICAM is to develop improvements in the design and
manufacturing process which will be broadly applicable across the whole
aerospace inoustry. In order to oc this, it is necessary to have some
understanding of "general or generic design and manufacturing practice."
Such an understanding emphasizes the essential information necessary to
all design and manufacturing processes, while de-emphasizinn the
differences of organization and terminology among the various factory
views.

As prime contractor, SofTech contracted to DACOM the development of
the technology transfer packages. Successful technology transfer is
central to the stated objective of improving productivity in the
aerospace manufacturing sectors of American industry. This transfer must
encompass an understanding at the executive level as well as at the

1-2
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practitioners level. These levels are aodresseO by the packages
uucumenteud here.

1.3 Functional Description of Document

This volume documents the technology transfer materials oevelopeC
under IICAM Project Priority 1104 - ICAM Architecture of Manufacturing
Part Ill. The remaining sections of this book are also available as
individual publications follows:

Section 2.1 TM l10460001U
Technology Transfer Executive
Overview Presentation Manual
May, 1982

Section 2.2 TM 110460002U
Technology Transfer Executive
Overview "Train the Trainers"
Manual, May, 1982

Section 2.3 TM 110460003U
Technology Transfer Practitioner's
Presentation Manual,
May, 1982

Section 2.4 TM l10460004U
Technology Transfer Practitioner's
"Train the Trainers" Manual,
May, 1982

Also available, ano included as an appencix to this volume, is a
Technology Transfer Program Task Report Summary, which provides a
oetaileo chronology of this cevelopment effort.

Use the following Request Order Form to request copies of
Technology Transfer Documents, and submit to:

ICAM Program Library
AFWAL/MLTC .
Wright-Patterson AFB, OH 45433

i-3
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ARCHITECTURE PART II - FINAL REPORT

DOCUMENT REQUEST ORDER FORM

VOLUME I - Architecture Part III Accomplishments

VOLUNE Il - Proceoures

VOLUME III - Composite Function Mocel of "Design Procuct" (DESO)

VOLUME IV - Composite Information Model of "Design Product" (DESi)

VOLUME V - Composite Function Model of "Manufacture Product" (MFGO)

VOLUME VI - Composite Information Mooel of "Manufacture Product" (MFG1)

VOLUME VII - MFGOi Glossary

VOLUME VIII- Technology Transfer

Suumit uocument requests to: ICAM Program Library
AFWAL/MLTC

Wright-Patterson AFB, OH 45433

NAME

TITLE

COMPANY

DEPARTMENT

MAIL CODE

r STREET OR P.O. BOX ._

STATE ZIP__

PHONE #
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Section 2
TECHNOLOGY TRANSFER MANUALS

2.1 Technology Transfer Executive Overview Presentation Manual

FORWORD

This instructor's Presentation Manual is designed to help crient
and eoucate executive level management relative to the need for a
structurec approach to implementing new manufacturing technology, thereby
gaining productivity. It provides an overview of the U.S. Air Force's
Manufacturing Technology Modernization (TECHMOD) Program's use of relatec
IDEF applications, concepts, and procedures. It also covers the use of
ICAM Architecture in planning ano controlling these Manufacturing
Technology Modernization Programs to upgrade the U.S. industrial base.

This Presentation Manual, coupled with the accompanying "Train the
Trainers" Manual, is oesigned to give the instructor maximum efficiency
in orienting executive level personnel. It employs a step-ny-step an
section-Dy-section process, dealing with "top-down" Manufacturing
Technology Mooernization planning and "bottom-up" project implementa '.

2.1.1 Introouction

This is an instructor's Presentation Manual intenoec to aic tnu,.
teaching an executive overview of the Air Force Manufacturing Technolccy
Mouernization (TECH MOO) Procram's use of !CAN IDEF Modeling
Methodologies.

This 'nstructor's Presentation Manual consists of a guide for
conducting in Executive Level briefing. The instructor's Executive
Overview "Train the Trainers" Manual provides a step-by-step text,
containing the objectives and procedures to be covered, concepts, and a
suggested narration (with which to start).

The course materials are presented in a standardized format. Each
page is composed of a copy of the presentation material, the
instructional objective that must be covereo with that material, and a
suggesteu narration that may be followed until indivioual styles can be
oevelopea.

Overall planning for ano conoucting of actual executive training
sessions is almost as critical to accomplishing participant learning
objectives as tne course presentation material. Attention must be given

2-1
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to planning for presentation set-up, pre-presentation, presentaticr, anc

post-presentation activities.

2.1.1.1 Presentation Set-Up

2.1.1.1.1 Audio/Visual Equipment:

a) Overhead vue foil projector

L) 35mm projector (if slides are used)

2.1.1.1.2 Audio/Visual Aids:

a) Overheaa transparencies

b) 35mm color transparencies (when slides are used)

c) Training materials (hancouts ano/or manuals)

2.1.1.1.3 Room Set-up:

Everyone must be in hearing and seeing oistance of the

presentation.

REMEMBER: The best instructional program is no good if you
can't hear ano see it!

2.1.1.2 Pre-Presentation

a Review all training materials beforehano and be familiar

with them.

0 Make sure room, equipment, ano materials are all in oroer

and ready to go when you are.

RENEMBER: Prior planning prevents poor performancet

0 Set up audio/visual equipment.

* Get auoio/visual aids ready for presentation.

a) Make sure all overhead transparencies are in their
order of presentation.

b) Make sure all 35mm color transparencies (when slides
are used) are in their order of presentation ano that
they are all placed in carousel right-reading, (a
slide in backwards or upside down can throw your
whole presentation off kilter).

2-2
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a t-alTh:Out ccojes of presentation materials may :e provicec i'
wrar~e v alvance coordination.

2.1.1.3 Presentation

* dive intruouction

S Ircl Jce purose anc viewpoint of presentation.

SP, ,tmosphere conducive to learnina.

0 C> throuch trainir ma'erials step-by-step.

0 se seer wrss-re'rrcino method tc check cr understandino.

PF-D C:Q-PE ENCING METHrC[

a s who uncerstands the ocint you've just presentec.

b) 4sk who isn't clear about it.

C) Ask if anyone who understancs the coint can explain
it to those who don't.

NOTE: If you don't net any takes, you must explain it over
again, if possible, in different terms.

* rE WVMPER:

,ust becatuse you've presented the material doesn't mean that

everyone has understood it.

2.1.1.4 Post Presentation

0 Try not to leave anv Question unanswered. If you don't
know, find out, and write or call with the answer.

* At some time, a sheet could be filled out with the name,
organization, department, phone number, etc. of those
attendinO. Get sheet typed and make copies to give to
everyone. Use for:

* historical record

* contact sheet.

2.1.2 A Structured Approach to Manufacturing Technology and

Productivity

2-3
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2.2 Technology Transfer Executive Overview "Train the Trainers" Manual

FOREWORD

This instructor's "Train the Trainers" Manrai is cesignec to help
orient ano educate executive level management relative to the neec for a
structured approach to implementing new manufacturing technology, therecy
gaining productivity. It provides an overview of the U.S. Air Force's
Manufacturing Technology Modernization (TECH MCD) Program's use of
related IDEF applications, concepts, and proceoures. it also covers the
use of ICAM Architecture in planning and controlling these Manufacturing
Technology Modernization Programs to upgrade the U.S. industrial base.

This "Train the Trainers" Manual, ccuplec. with the accompanying
Presentation Manual, is designed to give the instructor maximum
efficiency in orienting executive level personnel. It employs L szep- y-
step, section-by-section process, dealing with "top-down" Manufacturing
Technology Modernization planning ano "bottom-up" project impelenntatlor
concepts and procedures.

2.2.1 Introduction

This is an instructor's "Train tne Trainers" Manual intencec to aic
those teaching an executive overview of the Air Force Manufacturing
Technology Mocernization (TECH MOD) Program's use of ICAM IDEF Mocei4no
Methodologies. Coupled with the instructor's Executive Overview
Presentation Manual, it provides the elements and an order of
presentation needed in teaching. The developing of style is left to the
individual instructor.

This instructor's "Train the Trainers" Manual consists of: a cuice
to set-up and preparation, a step-by-step text, containing the objectives
anu proceoures to be covered, concepts, ano a suggestec narration (witr
which to start).

The course materials are presentee in a stanoarcizeo fcr.-at. Eac!
page is composed of a copy of the presentation material, the
instructional objective that must be covered witn that material, cr2
suggested narration that may be followed until inoivicual styles can tce
developed.

Overall planning for ano conducting of actual executive :raiin Cl
sessions is almost as critical to accomplishing participant iearringr
oujectives as the course presentation material. Atterticn must re giver-,
to planning for presentation set-up, pre-presentatior, presentatior, anc
post-presentation activities.

2-83
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2.2.1.1 Presentation Set-Up

2.2.1.1.1 Audio/Visual Equipment:

a) Overhead vue foil projector

b) 35mm projector (if slices are used)

2.2.1.1.2 Audio/Visual Aids:

a) Overhead transparencies

o) 35mm color transparencies (when slides are used)

c) Training materials (handouts and/or manuals)

2.2.1.1.3 Room Set-up:

Everyone must be in hearing and seeing distance of the
presentation.

REMEMBER: The best instructional program is no good if you
can't hear and see it!

2.2.1.2 Pre-Presentation

a Review all training materials beforehand and be familiar
with them.

0 Make sure room, equipment, and materials are all in order
and ready to go when you are.

REMEMBER: Prior planning prevents poor performance

a Set up audio/visual equipment.

* Get auoio/visual aids ready for presentation.

a) Make sure all overhead transparencies are in their
order of presentation.

b) Make sure all 35mm color transparencies (when slices
are used) are in their order of presentation and that
they are all placed in carousel right-reading, (a
slide in backwards or upside down can throw your
whole presentation off kilter).

0 Hancout cupies of presentation materials may oe provided if
warranted by advance coordination.

2-84
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2.2.1.3 Presentation

0 Give introduction

,) Incluce nLJrpt-,t1 int viwrnint rF rrpser, Rt in"

O) Set atmosphere conducive to leornino.

0 Go through trainino materials tep-K,-step.

0 Use peer cross-referencing method to check for understandinc.

PEER CROSS-REFERENCING METHOD

a) Ask who understands the point you've "ust presenters.

b) Ask who isn't clear about it.

c) Ask if anyone who understands the point can ex!o-ir
it to those who don't.

NOTE: If you don't get any takers, vou must Pxpiain It ?,9
again, if possible, in different terms.

* REMEMBER:

Just because you've presented the material doesn't n'eor ,r
everyone has understood it.

2.2.1.4 Post Presentation

• Try not to leave any question unanswered. If vcu don't
know, find out, and write or call with the answer.

a At some time, a sheet could be filled nut with the rame,
organization, department, phone number, etc. of those
attendino. Get sheet typed and make conies to cive to
everyone. Use for:

* historical record

0 contact sheet.

2.2.2 A Structured Approach to Manufacturing Technology and
Productivity

2-85
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EXECUTIVE OVERVIEW

A STRUCTURED APPROACH TO

MANUFACTURING TECHNOLOGY

AND

PRODUCTIVITY

TITLE SLIDE: Executive Overview - A structured
Approach to Manufacturing Technology
and Productivity.

COURSE OBJECTIVE "THE PURPOSE OF THIS PRESENTATION IS TO
AND NARRATION: ORIENT AND EDUCATE EXECUTIVE LEVEL

MANAGEMENT RELATIVE TO THE NEED FOR A
STRUCTURED APPROACH TO IMPLEMENT: G
NEW MANUFACTURING TECHNOLOGY, THEREBY
GAINING PRODUCTIVITY. THIS OVERVIEW
INCLUDES ANSWERS TO SUCH QUESTIONS AS:

(1) WHY DO I WANT MY COMPANY TO LEARN
ICAM IDEF?

(2) HOW AM I GOING TO USE IT TO SOLVE
MY PROBLEMS?

(3) WHAT ARE THE BENEFITS OF JS:NG
ICAM IDEF?

(4) WHAT OTHER COMPANITES HAVE USED :
AND HOW ARE THEY BENEFITING IN'
TERMS OF PRODUCTIVITY IMPROVE-
MENT?

2-87
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INTRODUCTION

* THE PROBLEM

* U.S. PRODUCTIVITY PERFORMANCE

*U.S. INDUSTRY AUTOMATION TECHNOLOGY

* THE SOLUTION

* INTEGRATED COMPUTER AIDED
MANUFACTURING/TECH MODS

" ICAM ANALYTICAL/PLANNING TOOLS

" INTEGRATED STRATEGIC PLANNING &
INFORMATION RESOURCE
MANAGEMENT (IRM)

iNSTRUCTIONAL OBJECTIVE: Provide an introductory overview for
the Executive Overview presentation.
(The flow of the overview materia
begins by conveying a summary of manu-
facturing problems as they are known to
exist, followed by a summary of uninte-
grated automated manufacturing tnrusts
and other related efforts.)

NARRATION: "THE UNITED STATES HAS EXPERIENCED A DECLINE :N THE
RATE OF PRODUCTIVITY INCREASE RELATIVE TO THE REST OF
THE INDUSTRIAL NATIONS. THE HIGH RATE OF INFLATIC:N,
SOCIAL TRENDS, GOVERNMENT REGULATIONS, LACK OF
CAPITAL IMPROVEMENT INCENTIVES AND THE LOW PRIOR:TY
GIVEN TO MANUFACTURING RESEARCH AND DEVELOPMENT HAVE
COMBINED TO SERIOUSLY REDUCE THE CAPABILITY OF U.S.
INDUSTRY TO COMPETE IN THE INTERNATIONAL MARKETPLACE.

"SIMULTANEOUSLY, SIGNIFICANT ADVANCES HAVE BEEN MADE
IN U.S. INDUSTRY AUTOMATION TECHNOLOGY AVAILABLE SUCH
AS COMPUTER-AIDED DESIGN (CAD) SYSTEMS, ROBOTICS,
MICRO-PROCESSORS AND MINICOMPUTERS, DNC/iCNC,'NC CON-
TROL SYSTEMS, AND TELECOMMUNICATIONS AND OFFICE AUTO-
MATION. WE :AVE NOT YET LEARNED TO IMPLEMENT THIS
NEW TECHNOLOGY EFFECTIVELY ON AN INTEGRATED BASIS T j
PROVIDE MAXIMUM PRODUCTIVITY IMPACT.
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"WE BELIEVE THE SOLUTIrON TO THIS PR .JBL,1 I
INTEGRATED COMPUTER-AIDED MANJFACTURING ..... MAN JFC-
TURING TECHNOLOGY MODERNIZATION. (,MANUFC'_R:NG
TECHNOLOGY MODERNIZATION MAY BE REFERRED TO HEREAFTER
AS "TECH MODS" WHETHER OR NOT THE COMPANY EFFORT :S
CONTRACTUALLY COMMITTED TO A MILITARY CUSTOMER OR
STRICTLY AN IN-HOUSE COMPANY cROGRAM.)

"THE U.S. AIR FORCE INTEGRATED COMPUTER-AIDED MANU-
FACTURING PROGRAM (ICAM) HAS DEVELOPED ANALYTICAL AND
PLANNING TOOLS TO ASSIST BOTH THE GOVERNMENT AuiD
INDUSTRY IN ACCOMPLISHING COMPUTER-INTEGRATED mANU-
FACTURING (CIM). WE WILL DISCUSS THESE TOOLS FROM AN
OVERVIEW PERSPECTIVE.

"WE RECOGNIZE THAT TECH MOD PROGRAMS MUST EMANA-
FROM THE COMPANY'S OVERALL LONG-RANGE STRATEGIC BUS:-

NESS PLAN IN SUPPORT OF PREDETERMINED COMPANY OBUEC-
TIVES. WE WILL ALSO DISCUSS A POTENTIAL METHODOLOGY
FOR INTEGRATING YOUR STRATEGIC PLANNING WITH INFOR-
MATION RESOURCE MANAGEMENT UTILIZING THE OCAM
ANALYTICAL AND PLANNING TOOLS."

i

Ii
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THE PROBLEM
PRODUCTIVITY GROWTH RATE IN U.S.

PERCENT (ANNUAL AVERAGE)
4

2

01

(2)

56'65 174-77 1 9 8
1948-55 66-73 78 s0

SOURCE U.S. DEPARTMENT OF COMMERCE

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the
declining U.S. productivity growth
rate.

NARRATION: "INCREASED PRODUCTIVITY IS THE CORNERSTONE OF THE
ICAM PROGRAM. NUMEROUS STUDIES HAVE IDENTIFIED THE
DECREASE IN PRODUCTIVITY IN AMERICAN INDUSTRY. WHILE
U.S. INFLATION RANGED FROM 2% TO 12% DURING THE YEARS
OF 1950 - 1980, PRODUCTIVITY GROWTH DECLINED AS SHOWN
ON AN ANNUAL AVERAGE BASIS. THE U.S. RANKS LOWEST
AMONG THE MILITARY POWERS OF THE WESTERN WORLD IN
BOTH PRODUCTIVITY AND INVESTMENT AS A PERCENT OF
GROSS NATIONAL PRODUCT. THE MESSAGE IS LOUD AND
CLEAR. U.S. INDUSTRY SUPPORTING DEFENSE READINESS IS
DECLINING IN PRODUCTIVITY."

2-90
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EXTERNAL ENVIRONMENT "CAUSES"

" SOCIAL TRENDS

* HIGH INFLATION RATE

" GOVERNMENT REGULATIONS

* R&D LOW PRIORITY

a LACK OF CAPITAL IMPROVEMENT

INCENTIVES

INSTRUCTIONAL OBJECTIVE: To discuss external environment
"causes' "or U.S. productivity decline.

NARRATION: "WE ALL RECOGNILZE THAT THERE HAVE BEEN SIGNIFICANT
EXTERNAL ENVIRONMENT INFLUENCES ON U.S. :NDUSTRY
DURING THE PERIOD OF PROCUCTIVIT7Y LDECL:'NE WE 'UST
DISCUSSED. WHILE WE DO NOT MN1I:E THES E XT7-R NA L
CAUSES, 'WE MUST ALL COOPERATIVELY DO WHAT WECAN TO
COPE WITHIN OUR SURROUNDING ENVI"'RONMENT AND ATTACK
THOSE AREAS WITHIN OUR OWN SPHERE OF :NFLUENCE.'

2-91
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DECLINING PRODUCTIVITY "SYMPTOMS"

o OVERHEAD AND INDIRECT RESPONSIBLE FOR

60-70% OF PRODUCT COST

* AVERAGE MACHINE UTILIZATION LESS THAN 30%

* DIRECT FAB PROCESS ONLY 1 1/2% PART'S

'SHOP LIFE'

* RISING LABOR COSTS BEING DIRECTLY PASSED

ON TO CONSUMERS

* INCREASING SOCIAL PRESSURES

INSTRUCTIONAL OBJECTIVE: To focus attention on internal factory
declining productivity "symptoms."

NARRATION: "VARIOUS PUBLISHED STUDIES INDICATE THAT THERE IS
MUCH THAT WE CAN DO TO ATTACK DECLINING PRODUCTIVITY
BY FOCUSING ON "SYMPTOMS" SUCH AS THESE:

SOME ARE STILL CONVINCED THAT THE KEY TO iM-
PROVED PRODUCTIVITY SUCCESS LIES IN PARING
DIRECT LABOR CONTENT OF OUR PRODUCTS TO REDUCE
COSTS. MANY TOP MANAGERS ARE NOW WAKING UP TO
THE FACT THAT PRODUCTIVITY IMPROVEMENT PROGRAMS
MUST EXTEND BEYOND THE BLUE COLLAR WORKERS.

RECENT STUDIES INDICATE THAT U.S. INDUSTRY'S
AVERAGE MACHINE UTILIZATION IS LESS THAN 30.
WE CANNOT AFFORD TO CONTINUE ON THIS PATH.

INVENTORY CARRYING COSTS SIGNIFICANTLY IMPACT
OUR OVERALL PRODUCTIVITY. RECENT STUDIES HAVE
SHOWN THAT MATERIAL MAY SPEND ONLY ONE AND ONE-
HALF PERCENT OF ITS "SHOP LIFE" ACTUALLY BEING
WORKED UPON BETWEEN THE RECEIVING DOCK AND THE
END PRODUCT SHIPMENT.

UNTIL RECENTLY MANY U.S. COMPANIES HAVE BEEN
ABLE TO PASS RISING LABOR COSTS DIRECTLY ON TO
THEIR CONSUMERS THEREBY FUELING INFLATION. WiE
NO LONGER CAN TOLERATE THIS PASS THROUGH.
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WE ARE ALL EXPERIENCING SOC:AL 2RESZR77 :;

BY DEMOGRAPHIC CHANGES, EDUCATIONAL LEVELS, ZNC
THE EXPECTATION LEVEL OF OUR U.S. SOCIETY.

ALL OF THESE FACTORS ARE SYMPTOMATIC OF OUR DECLIN:NG
PRODUCTIVITY BUT REPRESENT INTERNAL AREAS WHEREIN
INDIVIDUAL U.S. COMPANIES CAN DEFINITELY HAVE AN
IMPACT ON OVERALL U.S. PERFORMANCE."

2i

I"
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LOST PRODUCTIVITY

"AMERICAN WORKERS ACTUALLY ARE

PRODUCING, ON AVERAGE, ONLY ABOUT 55%

OF THE TIME THEY ARE ON THE JOB. THE

RESULTING LOSS TOTALS 350 BILLION

DOLLARS ANNUALLY.

T. BARRY & ASSOCIATES

INDUSTPIAL ENGRG-NOV.*8O

INSTRUCTIONAL OBJECTIVE: To focus executive management attention
on the fact that the productivity
problem only appears to be caused by
direct touch labor personnel.

NARRATION: "AT FIRST GLANCE, THIS STATISTICAL STATEMENT BY
THEODORE BARRY AND ASSOCIATES SEEMS TO SUPPORT THE
BELIEF OF MANY THAT THE DECLINE IN U.S. PRODUCTIVITY
IS CONTRIBUTABLE TO DIRECT TOUCH LABOR ON THE FACTORY
FLOOR. WE MUST RECOGNIZE, HOWEVER, THAT PRODUCTIVITY
IS NOT FOUND ONLY ON THE SHOP FLOOR. FROM THE DAYS
OF FREDERICK W. TAYLOR, THROUGH MODERN INDUSTRIAL AND
MANUFACTURING ENGINEERING, THE PRODUCTIVENESS OF
FACTORY FLOOR LABOR HAS ACTUALLY BEEN IMPROVING. IT
IS NOW TIME THE MANAGERS AND DESIGNERS OF THE FACTORY
FOCUS ON OTHER AREAS; COMMUNICATION BETWEEN WORK
CENTERS AND FACTORY MANAGEMENT, COMMUNICATION BETWEEN
CENTERS, PRODUCT DESIGN, MATERIAL HANDLING, AND THE
USE OF HUMAN AND INFORMATION RESOURCES."
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45%
OF DIRECT LABOR TIME

IS NOT PRODUCTIVE

SOURCE PAYOFF

s 35% POOR SCHEDULING PLANNING /

o 25% POOR INSTRUCTIONS \ SCOTOULING

CO NTROI /
* 15% INFLEXIBILITY

* 25% POOR MATERIAL FLOW _-' /-_

PEOPLE
MAT E i ihA,,,,L:

FAC'LTI'E S

INSTRUCTIONAL OBJECTVE: 7,; Toc. s ecu re na, .. e- .. :er'i
on the act at, te producctvv
proDlem only, a?>ears to be raused t.
di rect tc2.,cn . - _,'-!- e .

NARRATION: "WHEN THE 15 CF OI['-I R.. L.,. I -E A'
PRODUCTIVE ' AS EXAM.NEj : A"--S .. ..... TAT
THE PROBLEM SOURCE WAS N07 : E ,;R y L 5C R
ITSELF. IF A, FM N C. FL
THAT 35 OF 7HE CROLA ,A . ' G, 5 AS S
EITHER POOR DES:GN O.R vuFK . S -,' UCl '.N ,'
OF FLEXIBIL:TY OF THE 'S
MATERIAL AVA':.L ABL --Y ANC.., 907( .ATEKAL FX>.
TAKING THIS iNTO CCNSI.DERA...., IT DEOME- -LP T"A-

PAYOFF ON THE FACTORY FLOOR Z. IN ThE , , 'EA
IMPROVED DESIGN, PROCESS PLAN; NG, SCHEDUL:NG AND THE
CONTROL OF PEOPLE, MiATE(IALS, AND FAC:LiT :ES.

"STUDIES OF THIS AREA BEC ME EEN 10RE .T E P 7 .NG
WHEN WE UNBURDEN THE DIECT HCRLY ACTO,' DATES ND
PUSH THE COSTS DSACK -j -HF 7C ;~. CT AL-
GENERATES THE COSTS. :(Y OL i. 'i 4G ,:H 7-1 NE OR, DEE-
LABOR DOLLARS, XE CAN FEG:*i T.? :DENT:F THE TRUE
SOURCES OF COSTS E . :VE ... E T7 F'
WHICH ARE M0T SE. , -7 , E Y OVE'EXTS SY
REDUC:NG THES. SOURCE CNA KDCC K:2S ",
SIMULTANEOUSLY :NCREAS :, L::TY F] ELE

MANUFACTUR.iJG C7 T,4.

2-Sb
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U.S. INDUSTRY

AUTOMATION TECHNOLOGY

INSTRUCTIONAL OBJECTIVE: To orient executive management zo tne
potential problems innerent in
unintegrated automated manufacturing
thrusts.

NARRATION: "THERE IS, HOWEVER, A POTENTIAL SOLUTION TO THIS
INCREASINGLY SERIOUS PROBLEM OF PRODUCT IJTY
PERFORMANCE. IT IS CALLED COMPUTER INTEGRATED mANU-
FACTURING (CIM). THE KEY INGREDIENTS REQUTRED TC
IMPLEMENT A CIM SYSTEM ARE AVAILABLE AS EX:ST:NG
STATE-OF-THE-ART TECHNOLOGY, OR ARE CURRENTLY DEFINED
AS ENABLING TECHNOLOGY IN THE MANUFACTURING AND COM-
PUTER INFORMATION SYSTEMS AREA. IN FACT, THERE IS
PROBABLY AN OVERABUNDANCE OF UNUSED TECHNOLOGY
AVAILABLE.

WE SEEM TO HAVE FAILED TO PUT PROPER EMPHAS:S ON
LONG-TERM SOLUTIONS TO PROBLEMS REGARDING PRODUCT
COSTS AND DIRECT AND INDIRECT LABOR PRODUCTIVITY. TO
LEND CREDENCE TO THIS PREMISE CONSIDER THIS; THE
PHENOMENAL SUCCESS OF THE JAPANESE IN IMPROVING THE:R
MANUFACTURING PRODUCTIVITY HAS BEEN ACHIEVED BY
APPLYING MANUFACTURING AND COMPUTER INFORMATION
SYSTEM TECHNOLOGY DEVELOPED ELSEWHERE PRIMARILY :N
THE U.S."
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U S. INDUSTRY AL I 2AL iCN TECHNOLOGY

" AUTOMATION INVESPAE'dS WILL lHILc 10 S5+iIL LION

By 1985.

* CAD SYSTEMS WILL CLIMB +3bt ANNUALL( 7O ESTIMATED

S2.5 BILION IN 1985 tTIOM $o 10 MILLION IN 1979.

* MINICOMPUTER , NUMERICAL -CONTFM0'S AND PROGRAMVMA8LE

CONTROLLERS WILL CLIMB +35% ANNUALLY TO 52.31BILLION

IN 1985 FROM $570 MILLION IN 1 J8()

" R00 WILL JUMP TO 130000 UNITS 8Y 1985 FROM 2.000
UNITS IN 198 1 TO TOTik. OF S+ti00 IMILJON.

*UIN 5 Et, P N.1 U *O

INSTRUCTIONAL OBJECTIVE: T s:v t J ,rt.r.1I 7"~ tr

eS Sa 1. no .S . r- u

NARRATION: " U. S. NDJ S 7- 7R

M AT-O0N BUT 7E~. ~ DAtN G c N THE
APPROACH 8 E1NG 7AE> ENS . THERE 4RE
TOO MANY NON -!NT7C, AE 'L D L.ZS 3 E:-NG :NST;4LE:.
TURNKEY OvSTE\S ARE :)l-7,:A -G. THEY ARE o:)S-
JOINTED AQ. IT MAY FE '7'Y -QS-Y, !,7NOT :MPOSS:.BLE,
TO TIE THEM TOGETHEP ht E.j IT COULD 2E A
BIG WASTE AND A NAY>7 s F

"PLEASE NOTE 7T .4 UC MA IAT CN 7:NV ESTMENT7S APE7
-'NOW NOT ONLY 6EING MAD L ri N > CTORY FLOOR, BUT ARE

IMPACTING bPON J * E. 4 LCH AS THE DEIG
PROCESS."
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EXECUTIVE MANAGEMENT TAKING "TOP DOWN" ACTION

" OFFICE AUTOMATION - 38 MILUON OF 50 MILLION WHITE
COLLAR JOBS AFFECTED ( WITH 20 TO 30 MILLION BY 1990 )

AT 20% VALUE ADDED PER EMPLOYEE.

* FLEXIBLE MANUFACTURING SYSTEM j FMS) - USERS
EXPERIENCING IMPROVED MACHINE TOOL UTILIZATION AS
MUCH AS 45% AND DECREASING WORKERS BY 30%

* AQCAM SYTEMS - TO CUT MANUFACTURING LEADTIME BY
25% AND INCREASE PRODUCTIVITY AS MUCH AS FOURFOLD

* TOP EXECUTIVES - NOW FORCING SOLUTIONS IN ORDER TO
REMAIN IN BUSINESS IN THE 1990's.

SDECISION - TO AUTOMATE ARE STARTING AT THE

BOARD LEVEL AND MOVING DOWN.

SUS,NtLS 'E 3 AUG 18t "TH SPEEO uP IN AurOuATON"

INSTRUCTIONAL OBUECTIVE: To develop an understanding tnatI

"islands of technology" will not
necessarily solve the U.S. productivity
problem.

NARRATION: "'WE ARE ALSO WITNESSING A SIGNIFICANT TREND TOWARD
AUTOMATING THE OFFICE AREAS OF U.S. INDUSTRY.

FLEXIBLE MANUFACTURING SYSTEMS, INCORPORk-NG SEVERAL
MODULES OF TECHNOLOGY, ARE DEMONSTRATING SIGNIF:CANT
PRODUCTIVITY IMPROVEMENTS ON THE SHOP FLOOR.---:: IS
INTERESTING TO NOTE THAT INSTRUCTIONS TO SUCH SYSTEMS
MUST BE PRECISE AND ACCURATE BECAUSE THEY ARE ALL
MADE EXPLICITLY BY THE COMPUTER TO ITS CONTROLLED
MACHINERY.

'WE LOOK FOR CAD/CAM SYSTEMS TO SIGNIFICANTLY :MPACT
THE TIME SPAN REQUIRED TO DESIGN AND PRODUCE NEW OR
UPDATED PRODUCTS.

CAUTION MUST BE EXERCISED, HOWEVER, TO AVOID NSO'UND
AUTOMATION IMPLEMENTATION PROJECTS THAT ARE ONLY
RESPONDING TO TOP-DOWN EXECUTIVE DIRECTION TO AUTO-
MATE. WE ALL KNOW WHAT TH:S APPROACH RESULTED :N
DURING THE INITIAL iNTRODUCT'ON OF MORE ECCNOMIC
COMPUTING POWER IN THE 1960'S AND EARLY 1970'S."
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THE LEMMING APPROACH TO AUTOMATiON

N?

INSTRUCT:ONAL OBJECTIVE: To deve-oD an ncer'stanadInr Q
"islIa ncs C, F :ecnnol o, y" w -I rot
necessarily solve tne U.S. Drcductv'lt
problem.

NARRATION: "WE MUST BE CARE:7UL 7TH,',- 4E D'C '4C- E'01 E _'N C
FOLLOW THE LEMMING AP?%OACiH- C 4LjTMATO:,N.

"EACH COMPANY MUST C._ A RL_ U >D L- 0't 7S S QAT7%.:S:
BUS IN ESS PLAN AND C JS TOMS C2MM:T 'JENJS , TC-- DEV --LC PA
WELL CONCEIVED MANUFACTUR:NG TEC-_-NCL,2GY MO:EC.;,4N :0
PROGRAM WHICH IS CUSTO0M TAILC2'3ED TO :TS OWN NEED S AND
OBJECTIVES."
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TECHNOLOGY INTEGRATION

" AN AVALANCHE OF UNCOORDINATED

AUTOMATION TECHNOLOGY MODERNIZATION

PROJECTS THREATENS TO BURY U.S. INDUSTRY

UNLESS THERE IS

" TECHNOLOGY INTEGRATION

SOMETIMES REFERRED TO AS

" COMPUTER INTEGRATED MANUFACTURING( CO )i

INSTRUCTIONAL OBJECTIVE: To develop an understanding that
"islands of technology" wilI not

necessarily solve the U.S. productivity
problem.

NARRATION: "WE MUST EXERCISE CAUTION TO AVOID AN AVALANCHE OF
UNCOORDINATED AUTOMATION TECHNOLOGY MODERNITAT:CN
PROJECTS.

"WE MUST CAREFULLY PLAN AND CONTROL OUR TECH MOD
PROGRAMS TO ENSURE THAT THERE IS TECHNOLOGY
INTEGRATION, I.E. COMPUTER INTEGRATED MANUFACTUR:NG
(CIM)."
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~OMPUTER 1]NTEGRA TED Vl A NUFAGTURING

<

MANUFCTURNG SSTEM NTEGATIO

INTRCIOA T:.-crsadig t A

L 2 i s ard c n l - wn ,

MANFACUING4 SYSTEMS iNTEGRATI

NTUTOADMI OETHAE: THE P.CN-EO CAPv:T & ' "LersAP:RCP:rA7,:

NARATON ESD UTH LTR, A YERS 1 S~EEXES E CA OR KNO

UNDERTAKE A PROJECT ON THE FACTORY FLOOR, -N THE
DESIGN AREA, OR IN THE ADMIN:STRATTVE CFF:CE A
DOES NOT CONTAIN SOME FORM OF MICROPROCESSOR;,
MINICOMPUTER, OR MAIN-FRAME SOPPORT RE U:REMENT.

2-1(0m
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[IOMPUTER [INTEGRATED MANUFACTURING

0 MANUFACTURING, WHICH BEGINS WITH PRODUCT DESIGN

AND ENDS WITH SUPPORT AND MAINTENANCE IN THE FIELD,

IS A MONOLITHIC, INDIVISIBLE FUNCTION. --- NO PART CAN

BE SUCCESSFULLY CONSIDERED IN ISOLATION FROM ALL

OTHER PARTS

s DIVERSE AS THE VARIOUS PARTS OF MANUFACTURING MAY

SEEM, THERE IS A COMMON THREAD THAT RUNS THROUGH

THE FULL SCOPE OF ALL MANUFACTURING ACTIVITIES. --

MANUFACTURING IS, IN THE ULTIMATE ANALYSIS, A

OF DATA PROCESSING OPERATIONS.

OR JOSEPH HARRINGTON
19 0 CAO CAM CONFERENCE

INSTRUCTIONAL OBJECTIVE: To orient executive management to the
need for a "top-down factory analysis"
approach to manufacturing technology
modernization.

NARRATION: "WE MUST STEP BACK AND CONSIDER THESE TWO KEY POINTS
MADE BY DR. JOSEPH HARRINGTON AT A 1980 CAD,'CAM
CONFERENCE:

NO PART OF THE MANUFACTURING ENTERPRISE CAN EE
SUCCESSFULLY CONSIDERED IN ISOLATION OF ALL
OTHER PARTS.

THE COMMON THREAD RUNNING THROUGH ALL OF THE
MANUFACTURING ENTERPRISE IS A SERIES OF DATA
PROCESSING OPERATIONS.---WE DO NOT NECESSARILY
MEAN COMPUTER DATA PROCESSING, WE ARE DISCUSSING
ALL DATA PROCESSING INCLUDING PENCILS, AND
PAPER, TELECOMMUNICATIONS, CONVERSATIONS, ANC
COMPUTER DATA PROCESSING."
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SiGNIFICANi ,i , ; , , :: ,,.', zz ,U CE

* SHHT P L}I'1 'ij *,N:, I),, ,' 'cT Wfi 751, US

MANUFA(.T!JPINt,

* CAD CAM Av-,.et,,d3. C'h jMi., j4tb S,1CPb
WITHIN DE C. E

* CHANGt S WIlT AjA r 1 ,' C' ,(A S N U
NEXT 20) YE&it-

* ONLY 13.0OO CANDITCAirtS AqL,._ IN 1981 fO FILL

29.000 LLF(T Ai ANJ C(OM;(j1iFr? SGF WARE
ENGINEERING St.,j, : ,iY i;e:) SdPPLi WiLL E 15,0-C
VS. 5 1,00t DEMAND

INSTRUCTIONAL OBJECT;',i K _:. . v<-.:ent rea:,,e

-- - - - - - - - - - - - - - - - - - - - --------------------

NARRATION: "WE MUST ">K- . . -... ..-
ENV I RONMEiT ,. j"' .... C- S>S _
WITH THE GUTSSDL ,-

"MOST OF Ui L,-; .... ...
RUNS NOW AC... r.. 'U F CT , .
WE NO LONGER ' -! .. . " -- :9PC7:- ,
PROCESS RUN,

"CAD/CAM S 3.. E
AND IT MA G 1-7-A,- -L:',
ORGAN iZAT N_ . . .. . .
THESE SMALL&-. O, ,.URE.

"THE AUTOMAF:G ""' DISSSITN"G '-L
AFFECT IN SJME 01A Y M:N ,l,' F - M:LL:ON GOES -N
THE U.S. ,N Th " T,'7 N : SOME 7,AY.

"AT THE SAME A' , '' - . . .. CN D
RETRAINING F '4 E MUST ALEC
LEARN TO C ,. - ERSO0N " EL ,N 71IE
AREAS THAT AUTCMA G. ,4E MAY ONLY BE
ABLE TO Sij;L / 7N-. T CHN 7CAL TALENT
REQUIRED uS -. 0 , ': ' - .A E )PME;T AN A:N-
TENANCE METHQG> . CA-.,L_ CB'U,_b MORE CARE-
FUL PLANNIG -, ... , ,I MUST BE TAKEN ",%N
ORDER TO COPE."

. .,,i ,-, . .... , , .-_-. ,.
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US INDUSTRY AUTOMATION TECHNOLOGY

* NO OTHER COUNTRY MATCHES U.S. IN COMPUTER SOFTWARE

AND COMPUTER AIDED DESIGN.

* 90% OF JAPAN'S CAD SYSTEMS IMPORTED FROM U.S. - S100

MILLION IN 1980 AND RISING.

* COMPUTER POWER COST DECREASING AVERAGE 50% EVERY

2 1/2 YEARS SINCE 1970.

* SOFTWARE DEVELOPMENT NOW PACING FACTORY

AUTOMATIOI

" STANDARD GEOMETRIC SHAPE DEFINITION

* INTEGRATED DATA BASES

" COMMUNICATION PROTOCOLS

* INFORMATION RESOURCE MANAGEMENT
8U5NESS WFE. I *UG )*&I *THE SPEEO UP N AUTOMATION"

INSTRUCTIONAL OBJECTIVE: To orient executive management relative
to U.S. potential leadership areas.

NARRATION: "ALL IS NOT GLOOM AND DOOM. TODAY NO OTHER COUNTRY
MATCHES THE U.S. IN COMPUTER SOFTWARE AND COMPUTER-
AIDED DESIGN .

"IN 1980, 90 PERCENT OF JAPAN'S CAD SYSTEMS WERE
IMPORTED FROM THE U.S. WE MUST NOTE, HOWEVER, THAT
JAPAN PROCURED $100 MILLION WORTH OF CAD SYSTEMS IN
1980 AND THAT EXPENDITURE LEVEL IS RISING.

"COMPUTER POWER COST HAS DECREASED FIFTY PERCENT
EVERY TWO AND HALF YEARS IN THE U.S. SINCE 1970. FOR
EXAMPLE, IBM MEMORY COST HAS DROPPED FROM $600,OO0
PER MEGABYTE (MILLION CHARACTERS) TO A LEVEL OF
$25,000 PER MEGABYTE IN 1980.

"SOFTWARE DEVELOPMENT IS NOW PACING FACTORY

AUTOMATION AND INTEGRATION. WORK REMAINS TO BE
ACCOMPLISHED IN THE AREAS OF STANDARD GEOMETRIC SHAPE
DEFINITION, INTEGRATED DATABASES, COMMUN:CAT:ONS
PROTOCOL, AND THE OVERALL SUBJECT OF INFORMATION
RESOURCE MANAGEMENT.

"WE STILL HAVE THE POTENTIAL, IF WE RAPIDLY EXPLOIT
U.S. INDUSTRY'S AUTOMATION TECHNOLOGY LEAD, TO REGAIN
AND/OR MAINTAIN OUR WORLDWIDE LEADERSHIP POSIT/ON 7N
THE AREAS OF BOTH DEFENSE READINESS AND ECONOMIC
COMPETITIVENESS."
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INTEGRATED
C~1OMPUTER W_ IDED M ANUFACTURING

(I CA ) W

PROGRAM

INSTRUCTIONAL OBJECTIVE: T in r- L, :1e U. S. ; oc

(OCAM) Proyqsn ana 4ts contribution to

potential r..cvt gains.

---------------------------------------------------

NARRATION: "THUS FAR, 4E AE D 1-. ,S' 5 THE CUTVT
PERFORMANCE PROBILEM AND HiL AUTCMAT>DN TK~rHNLJG7

AVAILABLE TO U.S. :'NQUSTRy TC) OLV SAME,

"WE HAVE ALSO SUPISEC THAT LN:NTEGRATED MIANUFAC-

TURING AUTOMATION TiHRUSFO COULD BE VERY EXPENSIVE AND

ILL-ADVISED.

'LET'S NOW TAKE A LOO K AT 7-iE U.S. AIR FORCE'S :7CAM
PROGRAM AND [7S -OOENT:AL CONTRIBUT:CN TO0 THE

SOLUTION OF THESE RLM.

r"W* T!
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ICAM PROGRAM

jCAM PROGRAM GOALS

USAF GOAL S3RESOURCES

-~ 4OUSAV EXPERTISE

AFCAM STUDY ICAM NEW MANINACIURING

CLIAMENT MANUFACTURING PRGRMCAM OIEMONSTRAAIE~.s

TECHNOLOGY

CAM PRIOJCT CONTRACTORS/COMJITION3

CAM PROGAM OFFICE

INSTRUCTIONAL OBJECTIVE: To orient executive management relative
to the ICAM Program.

NARRATION: "THE U.S. AIR FORCE ICAM PROGRAM WAS INITIATED IN
1977 FOLLOWING A JOINT AIR FORCE/INDUSTRY COMPUTER-
AIDED MANUFACTURING STUDY. THE "FUNCTION" OF THE
ICAM PROGRAM WAS TO UTILIZE THIS A.F. CAM STUDY AND
CURRENT MANUFACTURING TECHNOLOGY AS "INPUTS." THE
ICAM PROGRAM±S GOALS, COUPLED WITH U.S. AIR FORCE
GOALS/RESOURCES AND TNDUSTRY EXPERTISE, ARE THE
"CONTROLS."

THE "MECHANISMS" THAT THE AIR FORCE HAS UTILIZED ON
THE ICAM PROGRAM WERE THE ESTABLISHMENT OF AN :CAM
PROGRAM OFFICE AT THE AIR FORCE MATERIAL LABORA-
TORIES, COUPLED WITH ICAM PROJECT PRIME CONTRACTORS
WITH SUPPORTING COALITIONS OF AEROSPACE COMPANIES,
COMMERCIAL COMPANIES, ACADEMIA, AND OTHER GOVERNMENT
AGENCIES.

THE "OUTPUT" OF THE ICAM PROGRAM HAS BEEN AND 41LL
CONTINUE TO BE NEW MANUFACTURING TECHNOLOGY A:TH
ACTUAL ICAM DEMONSTRATIONS."

2-106
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ICAM PROGRAM QELEFCTlVESj

* REDUCE DEFENSE SYSTEM COSTS THROUGH CAM TECHNOL OGY

* ESTABLISH MEANS FOR INTEURATED APPLICATION OF

COMPUTER TECHNOLOGY

* IMPROVE LONG TERM COMPETENCE. EFFICIENCY Alf)

RESPONSIVENESS TO DEFENSE NEEDS

* PROVIDE MECHANISM I-OR ICAM. TECHNOLOGY THIANSFE14

* VALIDATE AND DEMONSTRATE COS I SAVINGS & FLEXIBILITY I
OF ICAM METHODOLOGY

INSTRUCTIONAL OBJECTIVE: To orier execlv "ie n~en~ 'av
to :CAM1Pcrs uT.C

NARRATION: "THE I CAM PROGRAM ES TAS I SHED THE SE FY 0"ET :
EARLY IN 71HE POK

(READ AND L>LS 771

- --------
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ICAM PROGRAM OBJECTIVES

PRODUCTIVITY IMPROVEMENTS

THROUGH

COMPUTER TECHNOLOGY

AND

FACTORY MODERNIZATION

INSTRUCTIONAL OBJECTIVE: To summarize ICAM Program obijectives
for executive management.

NARRATION: "IN SUMMARY, THE OBJECTIVE OF THE !CAM PROGRA M I S TO
OBTAIN PRODUCTIVITY IMPROVEMENTS THROUGH THE
SYSTEMATIC APPLICATION OF COMPUTER TECHNOLOGY AND
FACTORY MODERNIZATION."
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PURPOSE-iOF ICAM

PPODtCTIVIl'.

SYSILMATIC A P i. i C A f I N

INSTRUCTIONAL OBJECTiVE: To rn e 2:~v ra''. --

mnodel ,nan jr-i ,)6~rose of -ICAM

NARRATION: "THE PUM'PCSE C-CC~1 :s ..
PRODUCTIVITY. 7N 7 F. E CAX CAz
TRADITIONAL P R CD UC 7I (' S >5T-T::5
PROGRAM RECOGN7LES 7 - 'l cuC:7-Y CAN -(E :>C% E
NOT JUST THROUGH Iti Ar _ 'J'IN SF NE'A TECHNCL1GCY
BUT AS WELL THROUGH Th -0JCuSSFUL !NTUGRAT:N u
THAT TECHNOLOGY INTO EXIS iNG MANUFACTURING.

RECOGNIZING THAT MANiFACT'JR:NG :S A VERY COMPLEX
ENVIRONMENT COMPRISED OF AAN' P E 0P -E , S"',STEMS , AN D
TECHNOLOGIES, T H E E -CHAN S-M E R E CCMMEN D D O MPR- C'.
PRODUCTI VTTY T THE > 5MAT CAPCAT5 7F

COMPUTER TECHNOLUGY.

SYSTEMATI1C APPLICATIr h .X7 C"M E T E 'HNOL G Y :S
UTILIZING A 7 LChR L XAC
NIZING, CONTR(-L , LND.; 7ND CC.? N..-z,'E' -PMAE'

AND IMPLEMZENATKN K C;:



F kil J i. )O.

ICAM APPROACH

COMMUNICATION AND ANALYSIS

IMPROVE
PRODUCTIVITY

SYSTEMATIC APPLICATION

OF

COMPUTER TECHNOLOGY

INSTRUCTIONAL OBJECTIVE: To orient executive level management to
the ICAM life cycle, IDEFO function
modeling, and the purpose of ICAM.

NARRATION: "BECAUSE OF THE COMPLEXITIES OF MANUFACTURING, NO ONE
PERSON COMPLETELY UNDERSTANDS HOW BEST TO IMPROVE
MANUFACTURING PRODUCTIVITY.

THERE IS A TREMENDOUS NEED TO BETTER UNDERSTAND,
COMMUNICATE AND ANALYZE MANUFACTURING AND :7S
COMPLEXITIES. TO IMPROVE PRODUCTIVITY, A COMMON
UNDERSTANDING OF THE EXISTING MANUFACTURING PROBLEM
AND THE FUTURE MANUFACTURING SOLUTION IS NECESSARY.
THIS COMMON UNDERSTANDING MUST BE COMMUNICATED TO AND
ANALYZED BY MANY DIFFERENT PEOPLE, RANGING FROM THE
SHOP FLOOR USER, TO THE MANUFACTURING ANALYST, -0 THE
SYSTEM DEVELOPER, AND LAST BUT NOT LEAST, THE
MANAGEMENT.

"THIS COMMUNICATION AND ANALYSIS APPROACH ACTS AS THE
CONTROL IN OUR ICAM APPROACH."
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OBJECTI'i04E. CF , A M
COMMUICAT;N 'PNALi~

CGP A T ED
MANUFACTURING Mr2V& A~HUE AiOt D

pp~ion,w YY ANUFACT'URIN63
- -~-~ - CA M)

INSTRUCTIONAL CBjECTIVE: To 'e a

NARRAT:ON: 7THE -B TE..
TUR ING, T
THROUGH 3 N
THROUGH THE ~
COMPUTERTEr
OUTPUT OF N E m, I!.:

T ICAM T.



FTT40j000.

8 Seotemer 19 3

IMPROVE PRODUCTIVITY
COMMUNICATION AND ANALYSIS

tIE-'l~~ EM

a. i 1 (

2 " IL U TI O tN

I ,I'ft I ME N I

sI a l L I II) WI

A

'YSIFU AI1C APPtIC. 1i ),4

OMPME I(ECINOLOr,

INSTRUCTIONAL OBJECTIVE: To orient executive level management to
the ICAM life cycle, IDEFO function
modeling, and the purpose of ICAM.

NARRATION: "IF WE DECOMPOSE THE FUNCTION BOX WE HAVE BEEN
DISCUSSING AND TAKE A DEEPER LOOK AT THE PROCESS OF
IMPROVING MANUFACTURING PRODUCTIVITY, WE FIND FOUR
BASIC STEPS THAT NEED TO BE TRAVERSED.

THESE STEPS FORM THE ICAM PROGRAM SYSTEM
DEVELOPMENT LIFE CYCLE OF: I) UNDERSTAND THE
PROBLEM, 2) FORMULATE THE SOLUTION, 3) BUILD THE
SOLUTION, AND 4) IMPLEMENT THE SOLUTION.

EACH STEP IS FUNDAMENTAL IN TRANSFORMING EXISTING
MANUFACTURING INTO THE FUTURE INTEGRATED COMPUTER-
AIDED MANUFACTURING ENVIRONMENT. THE ICAM PROGRAM
SYSTEM DEVELOPMENT LIFE CYCLE IS SIMILAR TO OTHER
SUCH LIFE CYCLES - BEGINNING WITH THE STATEMENT OF
THE PROBLEM AND CULMINATING IN THE IMPLEMENTATION OF
A SOLUTION."

2-112



NARRMPROV: "THEu -i C AM

' EFN 0 E N S

THTRCTOA C5E27,KiNEN L~-

ANRDTON 7TH 0CA 0 E~ F 1_ 7

1CSMLT (UNDE

PNERORANC. -' '.

TO E NTAB :
MHNTh THE ~8
NTTENVIR71H E . Y -

AN T O E N 0 ' N L -

ETAB ISH -H . FA-CY-\

TOIL ENL HAN - - .'

HOW TO 'MPP,.4V



MANUFACTURING TECHNOLOGY

MODERNIZATION PROGRAM

(TECH MODS)

INSTRUCTIONAL OBJECTIVE: To orient executive mnal-cer-, : .

need for, and tnie recomeriec a:cc
to, a Manufactur 'cz 7ecnrc'cci
Modernization (TECH MOD)' Procram.

NARRATION: "BEFORE WE DISCUSS THE ICAM DEVELOPED NLYTl'
PLANNING TOOL S 7N MORE DETAIL, L Z7T S EX.ANE
DISCUSS THE TECHNOLOGY MODERN: ZAT:ON FRAME,C> TK
WHICH THEY CAN BE EFFECT:VELY APPL:ED TO .A,_
IN YOUR PRCDUCTIVITY IMPROVEMENT EITFKJTS.
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TECHNOLOGY MODERNIZATION FRAMEWORK

STRATEGIC - PHASE I
PtL&NNINC, P.A14 TECH MOO

PROPOSAL

TECH MOO V
PHA~ ~ PHASE I A MI

) --- TECH MOO PROPOSALelM SURVET

GOAL.S TECH MOO

PLANNING FACTORY COST

PROPOSAL DRIVER ANALYSIS --- TECH MOO

CONCEPTUAL _ff HAfi ii
DESIGN DETAIL DESIGN

PROPOSAL DEVELOPMENT

PROTO TYPING

IRU MIS PLAN
OA PLAN

TECH MOO

-FINAL DESIGN

, IMPLEMENTATION

COST TRACAINC

INSTRUCTIONAL OBJECTIVE: To provide executive management ano
understanding of a manufaturing tecn-
nology modernization (TECH MCD'
framework.

NARRATION: AS WE HAVE JUST DISCUSSED, TECHNOLOGY AND CAPITAL
INVESTIMENT ARE GENERALLY RECOGNIZED AS THE COMINAN
FACTORS IN PRODUCTIVITY GROWTH. THESE FACTORS ARE
THE BASIS OF THIS PROGRAM'S NAME: "TECHNOLOGY" --
THE ESTABLISHMENT OF ADVANCED MANUFACTURINGTECHNOLOGY, 'MODERNIZATION' -- THE CAPITAL INVESTMENT

REQUIRED TO IMPLEMENT ADVANCED MANUFACTURING
TECHNOLOGY.

, . A MILITARY TECHNOLOGY MODERNIZATION (TECH MOD) PRO-

GRAM COUPLES THE CONTRACTUAL TOOLS TO INCREASE CON-
TRACTOR CAPITAL INVESTMENT IN CONTEMPORARY AND
ADVANCED TECHNOLOGY WITH MANUFACTURING STATE-OF-THE-

ART ADVANCES SO THAT MAXIMUM PRODUCTIVTY ENHANCEMENT
CAN BE ACHIEVED.

"THE AIR FORCE TECH MOD CONCEPT RESULTED FROM TH E

CONVICTION OF THE F16 PROGRAM MANAGER, MAJOR GENERAL
JAMES ABRAHAMSON, THAT CAPITAL INVESTMENT COULD
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"PHASE I1 OF THE TECH MOD PROGRAM IS THE HSE
WHEREIN DETAILED DESIGNS ARE ACCOMPLISHED, ENABL:NG
TECHNOLOGY DEVELOPMENT TAKES PLACE, PROJECTS ARE
PROTOTYPED HEURISTICALLY, AND INTEGRATED INFOR AON
RESOURCE MANAGEMENT (IRM)/MANAGEMENT INFORMATION
SYSTEM (MIS) PLANS ARE COORDINATED AND FINALIZED. IN
ADDITION, AIR FORCE TECH MODS REQUIRE A COMPREHENSIVE
OVERALL QUALITY ASSURANCE (Q.A.) PLAN.

"PHASE III OF THE TECH MOD IS THE PHASE WHEREIN FINAL
DESIGNS ARE COMPLETED, BUILDING AND EQUIPMENT MODIFI-
CATIONS ARE MADE, SYSTEMS ARE INSTALLED AND PROJECT
COST SAVINGS ARE TRACKED TO ENSURE THAT PROGRAM
OBJECTIVES ARE ACHIEVED.

THE DOTTED BAR EXTENDING BACK INTO PHASE I INDICATES
THAT, IN MANY CASES, PROJECTS ARE IDENTIFIED EARLY IN
THE PROGRAM THAT THE CONTRACTOR WISHES TO IMMEDIATELY
IMPLEMENT AND GAIN THE SAVINGS. THE TECH MOD PROGRAM
CONCEPT DOES NOT PROHIBIT SUCH ACTION."

I.
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TECH MOD PROGRAMS

* ESTABLISH NEW PRODUCTION PROCESSES

* PROVIDE TECHNOLOGY TRANSFER

* STIMULATE IMPLEMENTATION & INVESTMENT

.DIRECTLY SUPPORTS SMALL BUSINESS & B/SIC

INDUSTRIES (30-40%)

OBUILD UPON R&D PRECURSOR DEMONSTRATIONS

* IMPACT ACQUISITION & OPERATIONS &

MAINTENANCE ROI

INSTRUCTIONAL OBJECTIVE: To orient executive management relative

to TECH MOD program activities.

----------------------------------------------------

NARRATION: "TECH MOD PROGRAMS ESTABLISH NEW PRODUCTION PROCESSES

AND PROVIDE FOR TECHNOLOGY TRANSFER BETWEEN

COMPANIES.

TECH MOD PROGRAMS STIMULATE IMPLEMENTATION OF NEN

TECHNOLOGY AND SYSTEMS AND THE INVESTMENT BY DEFENSE

CONTRACTORS. THEY DIRECTLY SUPPORT SMALL BUSINESS

AND BUILD UPON R & D PRECURSOR DEMONSTRATION.

"IT 1S THE INTENT OF TECH MOD PROGRAMS TO IMPACT THE

GOVERNMENT'S ACQUISITION, OPERATIONS AND MAINTENANCE
"RETURN ON INVESTMENT (ROI)."
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ICAM ANALYTICAL / PLANNING TOOLS

INSTRUCTIONAL OBJECTIVE: To convince executive manazemer" r,
the !CAM Program nas develcpea use--

analytical and planning tools =';r
managing the introduct;cn o' 2ew
technology.

NARRATION: "AS WE DISCUSSED EARL:ER, [HE DCA R ,"GRA"1 ECXE
THAT THE SUCCESSFUL :1NIEGRA TN OF N EW TECrNCL GY V
BE AS SIGNIFICANT, iF NOT MORE SO, THAN -ECH.NOLOG.
ITSELF IN TERMS OF CONTRIBUTING TO --CLCT ...
IMPROVEMENT.

THERE ARE MANY ASPECTS TO TECHNCLOGY IMPLE.AENTTCN.
BUT ONE STANDS OUT AMONG ALL OTHERS. IF NOT DXNE,
WILL EITHER PRECLUDE OR SERIOUSLY HAMPER :IPROVE:
PRODUCTIVITY NO MATTER HOW WELL EVERYTHIN G ELSE
DONE.

THAT KEY FACTORY IS UNDERSTANDING THE EXISTNG
ENVIRONMENT. THAT IS WHY THE ....SYE S '7,AT-
CATION OF COMPUTER TECHNOLOGY S EMPHASIZE: I TE
ICAM PROGRA-M PRPOSE.

2-i2"



IDEF - A SYSTEM
DEFINITION METHOD

iq
1  

It I 4

q Mt L IIANI9M

m> 4,: A I ,.

Manulacturing _ L MN AT T RIOO IE ILL AT ION

I MO UEL llvCI L S J;I*4i1TlM~h~)N LAT~) M IAE R A ION

O f F - -- -I
JUEUF Of VI

DI NAMIC3 MOOCt I.

INSTRUCT:ONAL OBJECTIVE: To answer the question "What is :IEF":
for executive level management.

NARRATION: "IDEF IS THE "ICAM DEFINITION" METHOD, LANGUAGE OR
TECHNIQUE. IDEF IS A MODELING METHODOLOGY WHCSE
PURPOSE IS TO GRAPHICALLY CAPTURE CHARACTERISTICS OF
THE MANUFACTURING FUNCTIONS, INFORMATION SUPPCRT
FUNCTIONS, AND THE DYNAMICS OF THE FUNCTION AND
INFORMATION INTERACTION.

"WE CAN DEFINE IDEF AS SHOWN IN THIS GRAPHIC THREE-
PRONGED SYSTEM DEFINITION METHOD BY WHICH WE CAN:

0 DEFINE PROBLEMS AND THEIR SOLUTIONS
0 FACILITATE COMMUNICATION AND ANALYS:S
0 ANSWER QUESTIONS ABOUT MANUFACTURING

"EACH OF THE THREE MODELS INDIVIDUALLY AS WELL AS
COLLECTIVELY FORM AN "ARCHITECTURE" WHEN THE ENVIRON-
MENT OR SYSTEM BEING MODELED IS COMPRISED OF COM-
PONENT SYSTEMS, ORGANIZATIONS OR TECHNOLOGIES WHICH
MUST WORK TOGETHER AS A HIGHER LEVEL SYSTEM, ENVIRON-
MENT OR ENTERPRISE.

THE SIGNIFICANCE OF THE MODELS BEING RE:ERRED TO AS
ARCHICHTECTURES IS THAT THEY ARE "BLUEPRINTS" WHICH
DESCRIBE GRAPHICALLY THE FUNDAMENTAL RELATIONSHIPS
THE FUNCTIONAL INTERFACES, COMMON/SHAPED I;NFORMATI.7,

AND DYNAMICS INTERACTION - OF THE CCNST:TUENT
COMPONENTS OF THE SUBJECT ENVIRONMENT OR THE SYSTEM
BEING MODELED."
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ICAM

IDEF - ARCHITECTURE

INSTRUCTIONAL OBJECTIVE: To answer- trne question 'What is IDEF'?
for executive level management.

NARRATION: "IT IS IMPORTANT TO RECOGNIZE, HOWEVER, THAT THE
MODELS ARE IN FACT ARCHITECTURES ONLY WHEN USED AS
ARCHITECTURES - THAT IS, TO BETTER UNDERSTAND,
COMMUNICATE AND ANALYZE THE SUBJECT ENVIRONMENT OR
SYSTEM AND HOW ITS COMPONENTS FIT TOGETHER FOR THE
PURPOSE OF IMPROVING OVERALL PRODUCTIVITY.

"THE ICAM ARCHITECTURE, CREATED THROUGH THE USE "F
IDEF MODELING TECHNIQUES, RPES ENTS A "COMPOSITE
VIEW" OF AEROSPACE MANUFACTUjRING. THIS JCOMPOSITE
VIEW" WAS CREATED FROM THE VARIOUS "FACTORY VIEWS'
GENERATED BY MEMBERS OF lOAM AEROSPACE INDUSTRY
COALITION TEAMS.

"WHAT IS NOT IMMEDIATELY APPARENT IS THAT AN ARCHI-
TECTURE - AS A MEANS TO PRODUCTIVTY IMPROVEMENT - :S
IN ESSENCE A "STANDARD FOR COMMUN:,OION.' AS IS -
CUSSED EARLIER, ALL THREE IDEF MOES PROVIDE :NSIGHT
WHICH IS FACILITATED BY THE REVIEA OF THE MODELS SY
THE PEOPLE INVOLVED TO BETTER JNDERSTAND THE SJE ECT
ENVIRONMENT OR SYSTEM AND HOW TO IMPROVE IT. :'JSIGHT
VIA COMMUNICATION iS PRIMARILY WHAT AN ARCH':TEC UPE

PROVIDES TO THE PROCESS OF PRODUCTIVITY :MPpOVE1ME"."
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IDEF - ARCHITECTURE
SYSTEM LIFE CYCLE

ST IU tllELJ 4

IINTERS TANDING oF Sl3N SOLUTION BUILDING INSTALL & t SE
PNT)AL E M

*NEEOS ANALYSIS OPT IEIMINARVY CONSTRIUCTION *,MPtEMENIAI"ON

OIIEQUIEMIENTS OGET AIL VERIFICATION lEST *.)SER

DEFINITION SPECIFICATION @INTEGRATION ACCEPTANCE
VALIOA TION TEST OMAINTENANCE

INSTRUCTIONAL OBJECTIVE: To answer the question "What is IDEF"?
for executive level management.

NARRATION: "THIS VIEW OF THE ICAM SYSTEM LIFE CYCLE PORTRAYS THE
FACT THAT ADDITIONAL EXPENITURE OF TIME AND -FFORT
EARLY IN THE LIFE CYCLE "UNDERSTANDING THE PROBLEM"
AND "DESIGNING THE SOLUTION" WILL RESULT IN S:GNIF:-
CANT COST SAVINGS, AND PERHAPS TIME REDUCT:ON OVER
THE LIFE CYCLE OF THE PROGRAM. WE REFER TO THE USE
OF ARCHITECTURE AND IDEF METHODOLOGY AS THE 'STUC-
TURED APPROACH" VERSUS THE "TRADITIONAL APPROACH" C'
THIS GRAPHIC PRESENTATION.

"IN AN ENVIRONMENT SUCH AS MANUFACTURING THERE ARE
BASICALLY TWO AREAS OF COMMUNICATION WHICH NEED TO BE
FACILITATED FOR PRODUCTIVITY IMPROVEMENT. FIRST AND
FOREMOST IS THE NEED TO BETTER COMMUNICATE MANUFAC-
TURING AMONG AND BETWEEN THE CROSS SECTION OF DISCI-
PLINES INVOLVED. MANUFACTURING IS CARRIED OUT BY
MANY DIFFERENT PEOPLE REPRESENTING MANY DIFFERENT
VIEWPOINTS, FROM WHICH TO COMMUNICATE, BASED UP,ON
THEIR UNIQUE EXPERIENCE, RESPONSIBILITY AND PURPOSE.
THE METHODS USED TO COMMUNICATE TRANSCENDS VI:EWPOINT
AND PROMOTES A COLLECTIVE, IMPROVED UNDERSTANDUG 3F
MANUFACTURING TAKING ADVANTAGE OF ALL VIEWPOINTS.

2-124
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BRI DGE E 7AE EN LE 'ANAGE EY '~ TB> CI
ENDEAVORS. AN ARCHITECTURE CAN BE U S E D IE BC
MANAGEMENT AND AS A TECHNICAL TOCL. MANAGERS A RE
CONCERNED wiTH PLANNING, CONTROLLING, AND ORGANIZ4NG-
AND COORDINATING; WHILE TECHNICAL PEOPLE ARE
CONCERNED WITH ANAL YZING, INTEGRATING AND DE STIING
PRODUCTIVITY IMPROVEMENTS. ABOVE ALL WHAT IS MCS7
IMPORTANT IS TO RECOGNIZE THAT THEY MUST 7 CRK
TOGETHER TO IMPROVE MANUFACTUR'NG AND COM~MNICAT:C0N
BY WHATEVER MEANS IS IMPERATIVE.

"SOME BELIEVE THAT THIS CONCE~ AND ApppogCH T
SYSTEM LIFE CYCLE MANAGEMENT :S THE AREA ?4HEPEN%
JAPANESE INDUSTRY REPEATEDLY CUT DERFORMS YUCH CRF
U.S. INDUSTRY."
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IDEF - A SYSTEM
DEFINITION METHOD

MODEL
II- IIANS

II itl I A|(N IE[AiI~, [d

ii t

)EI

_ --4 lviI
DYNAMICS MODEL

INSTRUCTIONAL OBJECTIVE: To introduced executive management to
the 1DEFO function modeling
methodology.

NARRATION: "WHAT IS NEEDED IS A SET OF TOOLS AND ME-HODOLOGIES
WHICH WILL ALLOW THE MANUFACTURING SYSTEM JR
DEVELOPER TO:

0 PROVIDE A COMMON BASIS FOR COMMUNICAT:ON.

0 PROVIDE FOR ESTABLISHMENT OF COMPOSITE DEF:-
NITION FROM MANY INDIVIDUAL COMPANIES SPEC:-
FIC DEFINITIONS.

0 PROVIDE A DESCRIPTIVE AND REPRESENTAT:VE
DOCUMENTATION OF THE OBJECTS OF THE COM-
PONENT SYSTEMS UTILIZING A COMMON SET OF
CHARACTERISTICS.

0 SERVE AS THE INTEGRATION MECHAN:SM FOR
APPLICATION SUPPORT SUBSYSTE,,IS.

0 SERVE AS THE BASIS FCR SYSTEM DES:GN,
CONSTRUCTION, TEST AND IMPLEYENTATiON.
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H AV E~ A 2A L 3 A T S uTI7MA7E:
ANALYZERS AND CONSTRUCT :,_N A:L-S C:2jL0 BE
BUILT.

O BE VALIDATED BY BOTH EX PER P 7 EV :E' A'lND
SIMULATION TECHNICES.

"THE !CAM PROGRAM DECIDED TO] PIJRSUE THREE: MCOELING
METHODOLOGIES CONSIDERING THE FOLLiIWI'NG COS

O 1 NDEP END EN TLY D E 1ELiP E D MOD 0E LS, CHO R
VALIDATED AGAINST ]NE ANOTHER ASc AN APC
TO 7NTEGRA7:CN, PROVIDE A GREATER SUAC
THAT THCMOTN HARACTERI STICS' 4:1L Bc
ISOLATED AND DOCUMENTED BY AT LEAS^%-T CNE _,F

THE MULTIPLE iNQUIR:ES.

O SINCE THE PRIM'vARY MECHANISM FOR VALIDATIOA
IS EXPERT REVIEW4, MULTIPLE MODELS ALLOW FOR
SIMPLIFICATION1 'OF THE CONCEP-TS IND SY'1TAX
FOR EA CH REVIEW AND THEREBY ENHANCE

COMMUNICATON.

0 MULTIPLE MODELS ALLOW THCE:II~ OCS

TO BE SEGM1ENTED 1NTO M1ANAGEABLE PIEC-ES.

'LET'S FIRST EXAMINE HOW AN 1DEFG FUNCTION M1ODEL
ANSWERS SPECIFIC QUESTIONS RELATIVE 7" THE Al
FUNCTIONAL BREAKDOWvN OR DECOMAPOS :7: N ^F T7n
MANUFACTURING ENTERPRISE.'
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IDEF, - FUNCTION MODEL

I

PLAN UFC

L i p-Rovo- I

UAN IS

RESOURC~ES

the IDEFO functi on modeling

methodology.

NARRATION: "LET'S CONSTRUCT A TOP-LEVEL FUNCTION MODEL OF A
MANUFACTURING ENTERPRISE'S PROUCTION ACTIVITY:

0 PLAN MANUFACTURING

0 PROVIDE MATERIAL AND RESOURCES

0 PERFORM MANUFACTURING

"PLEASE NOTE THE KEY PROVIDED IN THE LOWER LEFT
CORNER TO FACILITATE YOUR UNDERSTANDING THROUGH THE
NEXT STEPS IN OUR MODEL CONSTRUCTION."
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IDEF - FUNCTION MODEL

I' l t Al iN WilL _-I ( I Nl' Vj -A . -

M T MAI A MAI S

SO L',

UNII L t, U lS I Pt ANNES

INSTRUCTIONAL OBJECTIVE: To introduced execut ve management to

the IDEFO function modelinc
methodology.

NARRATION: "WHAT IS BEING TRANSFORMED AIND NHA- 'S ThE RESJLT?
HERE WE INPUT "PRODUCT CES:, ':N" :N THE FUNCTION CF
"PLAN MANUFACTURING.'
"OUR PRODUCT DESIGN 'INPUT" IS DE:NG TRANSFORMED INTO

A MANUFACTURING PLAN AND EVENTUALLY INTO A PRODUCT
"OUTPUT."

"THE "OUTPUT" OF THE FUNCTION "PROVIDE MATERIAL AND
RESOURCES" iS "MATERIALS AND RESOURCES."

"IN ORDER TO ACCOMPLiSH OUR ' "£FORM MANUFACTURING"
FUNCTION, WE MUST "INPUT" MATER:ALS.

"WHAT INFLUENCES THESE FUNCTIONS? "PLAN MANUFAC-
TURING" IS CONTROLLED 2Y "PRODUCT REQL.,EMENTS.
"PROVIDE MATERIAL AND RESOURCES" AND "PERFORM MANU,-
FACTURING" ARE CONTROLLED 5-Y THE "MANUFACTURING
PLAN."

2-129
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"WHAT IS NECESSARY TO CARRY OUT THESE FUNICT:ONS?
"PERFORM MANUFACTURING" REQUIRES THE MECHANISM OF
"RESOURCES" SUCH AS EQUIPMENT, TOOLS AND PEOPLE. THE
OTHER FUNCTIONS REQUIRE PLANNERS AND BUYERS.

"THIS IDEFO MODEL DIAGRAM ILLUSTRATES THAT:

IDEF IS USED TO PRODUCE A FUNCTION MODEL PER-
SPECTIVE, A BLUEPRINT, A STRUCTURED DESCRIPTION
OF WHAT IS BEING PERFORMED. WE MAY FURTHER
DECOMPOSE EACH OF THESE FUNCTIONS TO PROVIDE A
BREAKDOWN TO ANY DESIRED LEVEL OF DETAIL, THERE-
BY PROVIDING A FUNCTIONAL ARCHITECTURE OR FRAME-
WORK OF MANUFACTURING."

2 1
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IDEF - A SYSTEM
DEFINITION METHOD

WI''

M anufa turin - -*TO

U,)LFL "Il

FUION ;"Fkjf

theanuiaifomatonrodein

DESCRIPTION OF INFORMATION BY FOCUSING ON THE STRUC-
TURE OF INFORMATION IN SUPPORT OF WHAT !S BE:NG
PERFORMED.

WE FEEL THAT THIS MODELING PERSPECTIVE IS ABSOLUTELY
ESSENTIAL FOR THE INTEGRATION OF IDEFO FUNCTION
MODELS AND THE DEVELOPMENT OF AN INTEGRATED DATABASE.

"THE IDEF1 INFORMATION MODELS ARE PROVING TO BE ONE
OF ICAM'S KEY SYSTEM INTEGRATION TOOLS."
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IDEF- INFORMATION MODEL

O PAOD Aij]u j ~jtL.

1. U A AT ION

W N REL A IION A AI Ins 1Iu IE L A I iJN

#A I RELATION

INSTRUCTIONAL OBJECTIVE: To introduce executive management to
the IDEF1 information modeling
methodology.

NARRATION: "AN IDEF1 INFORMATION MODEL CAN ANSWER SPECIFIC
QUESTIONS REGARDING ANY INFORMATION ELEMENT (ENTITY
CLASS) - SOMETIMES THE IDEFI MODEL ANSWERS QUESTIONS
NOT DEFINABLE IN IDEFO FUNCTION MODELS.

"PLEASE NOTE THAT WE HAVE AGAIN PROVIDED A MODEL KEY
ON EACH OF THESE PRESENTATIONS TO FACILITATE YOUR
UNDERSTANDING. THE IDEFI PRIMITIVES ARE ENTITIES,
ATTRIBUTES AND RELATIONS."
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IDEF INFORMATION MODEL

NAME INAMAE

OEVELOPED FORISIAS S~AISI I 8Y RfUU.I.1S/REUI,"fIEL 8,

(; MI i AN - ;I

DSIGN I MAILRIAL

[I At 11. EutIIE SiEQUIFIED BYt

MN~~ ~ IIII)~III I 1t1

INSTRUCTIONAL OBJECTIVE: To introduce executive management to
the IDEFi information modeling
methodology.

NARRATION: "WHAT ARE THE RELATIONS OF ALL O3F -HE OTHER INFOR-
MATION ENTITIES SHOWN TO THE 'MANUFACT R'NG" ENTITY
CLASS?

O EACH "PRODUCT" HAS A SPEC!IFIC "MANUFACTURING

O EACH DESIGN HAS A SPECIFIC "MANUFACTURING

O MANY PRODUCT REQUIREMENTS MAY BE SA7:SF:E-D BY
THE "MANUFACTURING PLAN"

O MANY 'REISOURCES" ARE REZUIRED BY THE
"MNFCTRN PLAN"

O MANY 'MATERIALS" APE RE-JilRED BY THE

I "ANUFACTURING PLAN"
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"FOLLOWING THE SAME ANAL' TECHN:,UE, AE HAVE RC-
VIDED THE RELATION DIAGRMING FOR THE OTHER EN4T?:TY
RELAT:ON CLASSES SHOWN. (INSTRUCTOR MAY REV:Et EACH
USING "MANUFACTURING PLAN" AS "CENTER.''

"IDEF1 IS USED TO PRODUCE AN INFORMATION MODEL
PERSPECTIVE, A "DATA DICTIONARY" AND A STRUCTURED
DESCRIPTION OF THE BASIC INFORMATION ELEMENTS.

"THE MODEL DEFINES, CROSS REFERENCES, RELATES AND
CHARACTERIZES INFORMATION TO THE LEVEL OF DETAIL
NECESSARY TO SUPPORT AND INTEGRATE THE MANUFACTURING
ENVIRONMENT.

"IDEF 1 MODELS ARE ESSENTIAL TO COMMUNICATE THE
INTERRELATIONSHIP OF INFORMATION AND TO PLAN
INTEGRATED COMPUTER-AIDED MANUFACTURING.

"IDEF I MODELS PROVIDE THE BASIS TO ANALYZE THE
COMMON, SHARED AND PRIVATE INFORMATION NEEDS OF THE
MANUFACTURING ENVIRONMENT."

I
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IDEF2 - DYNAMICS MODEL

,4 SOURCE MA [EItIAL S

I 4,

INSTRUCTIONAL OBJECTIVE: To introduce the IDEF2 dynamics
modeling methodology.

NARRATION: "THE IDEF2 MODEL ANSWERS SPECIFIC QUESTIONS ABOUT ANY
OBJECT OR INFORMATION AS IT PASSES THROUGH THE
MANUFACTURING ENVIRONMENT, SUCH AS:

0 WHAT ACTIVITIES CONSUME TIME IN THE PROCES-
SING OF A MANUFACTURING PLANT?

0 WHAT TIME IS CONSUMED IN WAITING TO BE DDO-
CESSED BY THE ACTIVITES"?
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IDEF2 "- DYNAMICS MODEL
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7
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INSTRUCTIONAL OBJECTIVE: To introduce tne IDEF2 dynamics
modeling methodolocy.

NARRATION: "WHAT RESOURCES ARE ALLOCATED, JTLED ,ND
DEALLOCATED BY THE ACTIVITIES?

"ONCE THESE QUESTIONS HAVE BEEN EWE-, BECAUSE F
TIME RELATIVE INFORMATION AS SC:AE: ' -.-- AC
QUESTION, FURTHER QUESTIONS MAY BE ANSWERED PEOAR::,G
PERFORMANCE OF FLOW - SUCH AS:

WHAT IS THE TOTAL PRCCES.I'G T'ME OF THE .
FACTURING PLAN? WHAT IS THE TOTAL TIME OF MAPU-
FACTURING PLAN IS WAITING :N .UEUE TO BE RC-
CESSED? WHAT IS THE UTILIZATION OF RESOURCES
AND WHAT STATISTICS ARE ASSOCIATED WITH THESE
TIMES?

"IDEF2 THEREFORE, IS 11SED 70 PRODUCE A DY.NAY:C
MODEL, A "SCENARIO" - A STRUCTURED DESCRIPT:ON OF THE
TIME ORIENTED BEHAVIOR OF FUNCTIONS AND .FORMAT:ON,
AND PREVIOUS QUANTITATIVE :NFCRmATION AS TO THE
SEQUENCE, DURATION AND FRECUENCY AT A LEVEL )F DETAIL
NECESSARY TO ANALYZE HOW MA,'FACT!R.'%G :-) jmAc'sFE-.
(I.E. CCMMUN cAT:ON" OF . . .UN"n - IMA I ",ER-
RELATION NALYS OF RESCUPCE UJT LI-AT: i2 2%E
THROUGHPUT TIME COSS.)

2-1137



FTRiIi41OO00U

SSepterrver i~b3

ARCHITECTURE

INSTRUCTIONAL OBIJECTIVE: 70 WOVIde exeCUtille Management with an
understanding that all three 1DEF0,
IDEF1, and IDEF2 modeli ng methodologies
constitute the generic mlanufacturina
ar-chi tecture.

NARRATION: "INDIVIDUALLY AND COLLECTI'iELY:

O IDEFO FUNCTION MODELS PROVIDE A
"BLUEPRINT OF FUNCTIONS''

O IDEF1 INFORMATION MODELS PROVIDE A
"DICTIONARY OF !NFORMAT:ON"

O IDEF2 DYNAMIC.S MODELS PROVIDE A
"SCENARIO OF FUNCITION/INFORMATION
INTERACTION."

"ALL THREE MODELING METHODOLOGIES AND THE:P
RESPECTIVE ARCHITECTURES FORM THE ICAM ARCHITECTURE.

'EACH OF THE MODELS REPRESENT A D:7STI NCT BUT RELATED
VIEW OF MANUFACTURING.
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"EACH USES A ST UCTPE D 9 ' "
UNDERSTAND, COMMUN: 1 .ATE A .. Z -.NE
FUTURE MANUFACTURING.

"EACH SUPPORTS THE DEVELOPMENT 'F STAT-
MANUFACTURING TECHNOLOGY AND 1NTEGRAT:C' -
TECHNOLOGY INTO EXISTING MANUFACTUR:NG.
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t Septemoer 19&3

IC AM

INTEGRATED
COMPUTER AIDED MANUFACTURING

, , - .. . , .. .. .. ..

INSTRUCTIONAL OBJECTIVE: To provide executive management witn an
understanding of the importance of the
manufacturing architecture developed
via the IDEF methodologies.

NARRATION: "THIS ICAM LOGO ILLUSTRATES THE IMPORTANCE ?LACED
BY THE AIR FORCE UPON THE MANUFACTURING ARCHITECTURE
DEVELOPED BY THE IDEF METHODOLOGIES. IT IS THE
CENTER PIECE OF THE ICAM PROGRAM, THE BASIS FOR
DEVELOPING INTEGRATED DATABASES AND DATA AUTOMATION.

"THE MANUFACTURING ARCHITECTURE HAS BEEN THE CENTER
TARGET OF THE ICAM PROGRAM SINCE THE EARLY DAYS OF
ITS INCEPTION. ALL OF THE WORK ACCOMPLISHED TO DATE
INDICATES THAT THE SELECTION OF THIS "BULL'S-EYE" WAS
FORWARD LOOKING AND AN ACCURATE FORECAST OF THE ICAM
PROGRAM'S NEEDS."
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ARCHITECTURE
STANDARD FOR COMMUNICATION

____ 1 )ff-i -T-

i\ A

INSTRUCTIONAL OBJECTIVE: To provide executive manaqement with an
understanding of the importance of tne
manufacturing architecture develored
via the IDEF methodologies.

NARRATION: "THE GENERIC ICAM MANUFACTUR:NG ARCH -TECTURE -AS SEEN
AND IS BEING DEVELOPED THROUGH THE USE OF COAL: :0NS
OF AEROSPACE CONTRACTORS.

"COALITION PARTICIPANTS FIRST MODELED THE:R OWN
"FACTORY VIEW" OF THE ARCHITECTURE.

"THESE INDIVIDUAL "FACTORY VIE'S" 'ERE THEN C)M-
POSITED INTO THE GENERIC MANUFACTURING COMPOS17E V:JE-
"ARCHITECTURE."

"WHEN YOU UTILIZE THE GENERIC ARCHITECTURE AND
DEVELOP YOUR OWN MANUFACTURING TECHNOLOGY MODERN-
ZATION (TECH MOD) PROGRAM, THE PROCESS IS REVERSED.

"THE GENERIC ARCHITECTURE PROVIDES A STANDARD FOR
ORGANIZATIONAL COMMUNICATION, UNDERSTANDSNG "ND
ANALYSI2S."

-II
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ARCHITECTURE

. Ix A eAI @ •

A MNU T IG N Y

~.III 1.D.NA I I 1It 001

.. _t COMMUNICATE
-TO

'IMPROVE'

:NSTRUCTION OBJECTIVE: To provide executive management witn an
understanding of the importance of the
manufacturing architecture develooed
via the IDEF methodologies.

NARRATION: "THE MANUFACTURING ARCHITECTURE PROVIDES BOTH A
MANAGEMENT TOOL AND A TECHNICAL TOOL TO IMPROVE
UNDERSTANDING AND COMMUNICATION.

"MANAGEMENT CAN USE THE ARCHITECTURE TO PLAN,
ORGANIZE AND CONTROL THE INTEGRATION OF NE,4
MANUFACTURING TECHNOLOGY.

"TECHNICAL PERSONNEL CAN USE THE ARCHITECTURE TO
ANALYZE, INTEGRATE, SYSTEMATIZE AND DESIGN OF NEW
TECHNOLOGY.

"AND MAYBE MORE IMPORTANT--TO IMPROVE COMMUNICATION
BETWEEN EACH OTHER"!!!

2-142

-'C,.



STANDARD FOR C)IMIUNICAI)N

MANUI ALI I

A A A.
P1 A iN f'N

I  
lll (

INSTRUCTIONAL OBJECTIVE: To provide executive management with an
understanding of the importance of tne
manufacturing architecture developec
via the IDEF methodologies.

NARRATION: "IN SUMMARY, WE NEED AN "ARCHITECTURE" TO FACILITATE
PUTTING VIEWPOINTS NTO PERSPECTIVE AND TO PROVIDE .
COMMON BASIS UPON WHICH WE CAN DEAL WITH ALL ASPECTS
OF MANUFACTURING. (I.E. ORGANIZATION, SYSTEM, AND
TECHNOLOGIES.)

"THIS ARCHITECTURE MUST PROVIDE A FRAMEWORK, A ROAD
MAP, A BLUEPRINT, A DICTIONARY FROM WHICH WE CAN
DEPART AND REFERENCE BACK TO. THE KEY TO INCREASED
MANUFACTURING PRODUCTIVITY IS TO DO IT SMARTER. TO
DO IT SMARTER, WE MUST INTEGRATE AND TO INTEGRATE WE
MUST BETTER UNDERSTAND HOW ALL THE "PIECES" FIT
TOGETHER. WE MUST UNDERSTAND BETTER OUR OWN DOMAIN
AND HOW WE FIT INTO THE WHOLE.

"GIVEN THAT OUR OBJECTIVE 1S TO IMPROVE MANUFACTURING
PRODUCTIVITY, THE TASK WILL REQUIRE US TO INTEGRATE
THE MANAGEMENT AND OPERATIONS OF MANUFACTURING. THIS

MEANS NOT JUST TO INTEGRATE COMPUTERS TOGETHER EUT
INTEGRATE WHAT COMPUTERS WILL ENABLE. ( .E.
INTEGRATED ORGANIZATIONS, SYSTEMS, AND TECHNOLOG:ES.,
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IDEF Is THE METHOD

ARCHITECTURE IS THE MEANS

PRODUCTIVITY IS THE OBJECTIVE

INSTRUCTIONAL OBJECTIVE: To provide executive management with
ICAM's understanding of the relation-
ship of IDEF, architecture, and
productivity.

---------------------------------------------------

NARRATION: "IDEF IS THE METHOD!!

"ARCHITECTURE IS THE MEANS!!

"PRODUCTIVITY IS THE OBJECTIVE!!

"THE ICAM ARCHITECTURE HAS NOW MATURED TO THE POINT
WHERE THE AIR FORCE HAS BEEN ABLE TO UTILIZE THE "AS-
IS" ARCHITECTURE AS A BASELINE FROM WHICH THE FACTORY
OF THE FUTURE CAN BE DEFINED.

"THE VOUGHT CORPORATION HAS BEEN AWARDED A "TO-BE"
ARCHITECTURE CONTRACT FOR A "CONCEPTUAL DESIGN FOR
COMPUTER INTEGRATED MANUFACTURING (CIM)" FOR THE
AEROSPACE FACTORY OF THE FUTURE. (AS A POINT OF
INTEREST, THE VOUGHT CORPORATION HAS INDEPENDENTLY
DECIDED TO USE THE IDEF MODELING METHODOLOGIES T
COMPLETED MODEL THEIR "AS-IS" BUSINESS STRUCTURE.

"BESIDES SUPPORT TO THE ICAM PROGRAM, THE
ARCHITECTURE ALSO SUPPORTS THE AIR FORCE'S TECHNOLOGY
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mo D ERN -AT 7N

AC CE L EIRAi
TAK ING ADVAN. 7-Li

"IN ADD! 76N AP -

BENEFITS OF E~- C N AND 0 1

SUPPORT OF T -i' Ef E ~ P L L' A 1Ap T

TURING (ECAM) PRk~iRAM, A L -~
ECAN PROGRAM, MANk,'EJ -) THE S A'7MY 1'S
MAND, REDSTONE 2NA A,13 E<37'<R
CAD/CAM PROGRAM O)U>I> . 1, ( AIF TCC 7E PPi .E
CONCEPTS P10N Er-R E D 3Y -HE P RGRAM ON 00 B3
SCALE. TH E OR WAP" ThE~ EF -ThE -x7 : 7I.. ? HA3
THE ECAM EFFOR % 'CA L~~. >i -AS
PLAN FOP. ' ElE' 0 P N R ',N L ~
MATED SYSTEMS TO "', E
TURE AND TEST OF ELLL -RON"

"NEITHER H;AV E L -

THE ARCHIT ECT 7!R
BECOME FAmILPrh C -

THE ARCHITECTLRE r A C. k~~A -S R\7N
BE USING 1T 1N lNT R N'' L Q\ yn' 0 ,

"THE C0NTINUE,, jN 4k

LIKELY TO IMPROV'E T 7 S
GREATER EXPANSE. H EL~< ~ >3
IMPROVE IHE PROUCTl F A KN
DEFENSE INDUSTRIAL D PAnLA

THE MECHANISM O F NAT CA i C~l
THE ARCHITECTR - i J~ R

ELEMENT C0,NT7R : BUTC G
NATIONAL -!O-,!L

"THE AIR FORCE' jCAA

DEMONSTRATE N '17- v

AIDED N T E GR ATION OF YAD NIL F~ k.

AN INTEGRATED SHEET META :N 4 IS i-
AEROSPACE INDUSTRY. ?k ' 47L MCDK N 4.
COMPLETED BY FY8 AD NS 7''RTA. 3 NA
SITE SELECTED iILBE ~

"THE ICAM S'NOE lC:i A- ~ A-

AND AUDIBLE -DACB o TE '' ~ ; ~
PRODUCT:V7"T B EFT.; -.
FLOOR DEMNSTRA',TIO-N'
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ICAM INTEGRATED SHEET METAL CENTER (SMC)

MACHINE UTILIZATION _

NUMBER 0 :

" MACHINES - -- - -

* FLOOR SPACE,

" PEOPLE -____

COST:

* INIT iAL_____

*ANNUAL 5~

INSTRUCTIONAL OBJECTIVE: To orient executive management to :CAM
ISMC goals.

NARRATION: "IN SUMMARY, THE ICAM ISMC PROJECT WILL DEMONSTRATE THE
TRANSITION OF THE ICAM PRCORAM FROM METHODOLOGY
DEVELOPMENT TO ACTUAL APPLICATION.

"THE ISMC EFFORT WILL COVER PLANNING AND CONTROL,
ISMC CAPACITY UTILIZATION, AND TECHNOLOGY TRANSFER.

"IN THE AREA OF PLANNING AND CONTROL, WE PLAN TO
DEMONSTRATE THE FOLLOWING:

0 THE INTEGRATION OF MANUFACTURING SYSTEMS FROM
PRODUCTION SCHEDULE GENERATION AND PROCESS
PLANNING DOWN TO THE SHOP FLOOR.

0 COMPUTER-AIDED SHOP FLOOR CONTROL SYSTEM.

0 DECISION SUPPORT CAPABILITIES AT ALL LEVELS.

0 ALL ASSOCIATED PRODUCT ASSURANCE ACT:1:T:-S.

"IN THE AREA OF CAPACITY UTILIZATION, WE INTEN 7,
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Feme T"'

DEIONSTRATE

0 A FUL. IA L L YETA L EEP I
PROCESSE5S.

O FULLY AUTOMATED BLANKING AND STRAIGHT-L:NE
BENDING CiELLS.

O PART FAMILIES, MATER:ALS AND GAUGES
REPRESENTING 3 OF AEROSPACE SHEET METAL
FABRICATION.

O APPRO iMATELY 1750,000 PARTS PER YEAR
CAPABILITY.

"THE END OBJECTIVE IS , 0CF O CURSE, 70O Ah I E I
TECHNOLOGY TRANSFER RECOGNIZING:

O ISMC IS A MAJOR PART OF COMMITTED AEROS~lhlCt:
PRODUCTION.

O ISMC IS M'ODULA-'R IN DESIGN.

O IMC ILL PROVIDE CLEAR, OPEN BENEF:TS
TRACK-ING.

OISMC .4ILL BE A" LONG-TERM, EXPANDING
DEMONSTRATION.

"THERE ARE MANY TANGIBLE ISMC PAYOFFS TO BE
DEMONSTRATED:

O LOWER FADRICATIGN COSTS.

O REDUCE WORK IN-PROCESSS NVENTORY.

O IMPROVED DIRECT LABOR PRDCTVTY.

O ENHANCE MACHINE UTILIZATION.

O SIMPLER, FASTER RESPONSE TO0 ENGINEERING
CHANGES.

O !MPROVED SHOP FLIOR CONTROL WITH LOWER COSTS.

O HIGHER MORE CONSISTENT PRODLC- 'UALT7Y.
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"IN ADDITION, WE ANTICIPATE SEVERAL INTANGIBLE 'SMC
PAYOFFS:

0 IMPROVED MANAGEMENT VISIBILITY AND CONTROL OF
ALL AREAS, INCLUDING DATA PROCESSING, MORE
SATISFYING WORK ENVIRONMENT.

0 MORE SATISFYING WORK ENVIRONMENT.

0 INCREASED RESPONSIVENESS.

0 HIGHER SEARCH CAPABILITY.

0 REDUCED FACILITY AND EQUIPMENT CAPITAL
REQUIREMENTS.

0 GREATER PRODUCTIVITY OF "INDIRECT" FUNCTIONS
DOING PLANNING AND SCHEDULING.
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INTEGRATED

STRATEGIC PLANNING

AND

INFORMATION RESOURCE

MANAGEMENT

INSTRUCTIONAL OBJECTIVE: To Provide executive manaoemenz ,
further understandi nQ of tne
requirements for "top-down" fac, 3r'},
analysis and tecnno'coly r;ioder,'-.t::"
(TECH MOL> nnaaemen: . 3fnnlnn.

NARRATION: "STRATEGIC PLANNING T A PROCESS FOR EXERc:XI,
FAVORABLE INFLUENCE OVER FUTURE EVENTS. N :NVCLVES
ACTIVITIES DERFORMED A. A HIGH LEVEL W:TH:N ">E r.'
NIZATION AND IS CRITICAL T) SUCCESS.

"COMPETING IN A .,! 'L CF RAPIDL'f :> :PG U
TECHNOLOGIES CAN 3"- LK ;E3.,LAYNG A N(DE GAME.
THE TARGET CCNSTANTL .MCVES AND NEW OPPONENTS _OOM :N
FROM VARIOUS VECTORS. FOCUSING SOLELY ON ONE TARGET
SOMETIMES MEANS LOSING THE GAME TO AN UNEXPECTED FOE
THAT HAS BEEN OVE.'LOOKED 1N -HE CRAY. TO PLAY THE
GAME WELL, A NEW SET OF SKILLS :S RE'UIRE ; H:GHTENED
REFLEXES PLUS THE ABILITY TC ANTCIPATE CHALLENGES
AND MAKE FAST, RATIONAL DECIS:ONJS.

"THE SINGLE MOST IPORTANT ,ZHcLL:NGE FACLNG F C-
TURING EXECUTIVES ,'iAY 'MLA ,NELL BE TE SRTE5
PLANNING FOR THE INTRODUCT'", I:A F NEA :NF FRMAT-
RESOURCE MANAGEMENT AND AUTCMATIO TECHNOL'GY. SINCE
COMPUTERS ARE AN INTGRA, -ART OF 'ACST OF TH:S TECH-
NOLOGY, GREAT STRIDES CANhOT BE ADE "NTIL MANAGEMIENT

GETS COMFOkFTABLE W:TH uOMPT-K . D.EVELC.PS.A -
TIVE, AGRESSIVE 1,:T:T,DE TOWA -D THE:R JUE.
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AUTOMATION MUST BECOME THE FOCUS CF 7E,--NIGL (I
MODERNIZATION, NOT THE BI-PRODIJCT OF - 'j
WHAT LIES BEHIND THE EMERGENCE OF COMPUTER :NTEGRATE:

MANUFACTURING (CIM) AS A MAJOR FORCE IN THE PROCESS
OF INDUSTRIAL MODERNIZATION.

"NEVER BEFORE HAS THERE BEEN SO MUCH CONFUSION IN
TERMINOLOGY, SUCH AN ABUNDANCE OF TECHNOLOGY, SUCH A
VARIETY OF ALTERNATIVES, AND SUCH A MULTITUDE OF
SUGGESTIONS ON WHICH COURSE TO FOLLOW. UNFOR-
TUNATELY, IT IS APPARENT THAT MANY ORGANIZATIONS ARE
MOVING RIGHT AHEAD IN THE APPLICATION OF NEW TECH-
NOLOGY, WITHOUT MUCH, IF ANY CONCERN ON HOW THESE
MOVES WILL AFFECT OR ANSWER THE REAL INFORMATION
NEEDS OF THE ENTERPRISE.

"JOE FERREIRA OF THE DIEBOLD GROUP STATED; 'WHAT IS
IMPORTANT IS TO GAIN A CONCEPTUAL UNDERSTANDING OF
WHAT IS TAKING PLACE, TO UNDERSTAND YOUR NEED
FOR INFORMATION, TO KNOW WHERE IT IS AND WHAT YOUR
INFORMATION RESOURCES ARE. INFORMATION IS COMING
INTO ITS OWN AS A CORPORATE RESOURCE, AND ORGANI-
ZATIONS HAVE A NEW OPPORTUNITY TO DO WHAT THEY SHOULD
HAVE BEEN DOING ALL ALONG - GET BACK TO FUNDAMENTALS
AND DETERMINE HOW THEY USE INFORMATION.-

"THE AIR FORCE'S !CAM FACTORY OF THE FUTURE PROJECT

IS DEVELOPING A STRATEGY TO ACHIEVE A COMPUTER INTE-
GRATED MANUFACTURING FRAMEWORK THAT INTEGRATES,
INTERFACES, AND INTERACTS ALL MAJOR MANUFACTURING
ENTERPRISE ACTIVITIES AND SYSTEMS. SCOP:NG AND NEEDS
ANALYSIS WORK TO DATE INDICATES THAT THE :CAM ANALY- t

TICAL/PLANNING TOOLS DISCUSSED THUS FAR IN CUR
PRESENTATION WILL ALSO BE VERY PRODUCTIVE IN THIS
MANAGEMENT AREA."

I5
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RESOURCE MANAGEMENT

CAPITAL 1~IM,

RESOURCES

/ \

N.

HUMAN . .__ __

RESOURCES J~

INSTRUCTIONAL OBJECTIVE: To prov, d ec..e maI. ert .

understandino OF or e soc o- tecnr i c a
model and resource rnanagemene.

NARRATION: "WORK ACCOMPLISHED BY THE 'C;N ,APL:
- MATERIAL MANAGEMENT (','CM!' 5EMCNSTRATK N P C; CT .T
THE NORTHROP CORPORATION 'R2V'DED US q TH :C:>

TECHNICAL MODEL VIEWPOINT OF ENTEPR-SE N MNAG,E'1!.

"THIS VIEWPONT Q]y' T-. :VTELAT:,inS;-.:-
THREE MAJOR ES!STJM- S P

TECHNOLGGIC' '-l - .'S', J-7' ..
SYSTEM iNCLJDs HE E SN . GVETS

DEFINITION AND PLANN iNG -CT:V 7 N
FACTURING ENTE PR 7-.. ;LR L SKNG ,ANu-
FACTURING BEGINS M7TH DESIGN- TIE '-: STEP
AND PROCEEDS THROUGH 'S7J5 2LNN , -, "

PREPARE FOR PRODUCTC, .'S A: :,AY2L:, T
FUNCTIONS Or DESIGN, 2 CCESS GP.:.;:x,. Y .. -

BUY DECISI-;S, I AA' FA-TJ2: NG DL , NG 1:.
OCCUR HERE,. I . S ) E ARE, P C .C H
CIM REWARDS :1 q VAT TH ;.:,E ........GT: : ,T
FACING/INTERAC:ING .F 7.S.E ::KMA-" :c
ACTIVITIES APPER 7r, ,F A. :. ..: ,:,':. --;C
TION IN MANUFACT " , ,- -ME 7i :k:LEME -
IN QUALITY.'"
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N NAG 7 A

AND ''N\r;AP
'ACT:T s. I- :") 7;H: H UBYSE
MANAGEMENT SPOL C: , S 2GE TS, AND PLAN"SAR
CONVERTED T:NTV? . TH- EDEL ORA:N P'N
AND SCHEDUJLES) RE,1;REK T' PRODUCE THE P2.O~uCT.

'HUMAN SUBSYSTEM :NcL'JDES THE-

ACCEPT CHANGE, WORK ROUP 71C7 O'T ALL LEVELS
HUMAN RESOURCIE C. L A KB EU:S
FACTTON. i IU CH EKE-_RT HAS GONE INTO 10 C V :NG

THEABIITYOF CRLL .NEA mETAL, BUT
MUCH LE FSS IF 3A 3K> I.1 E _77'

OPEATR TrA ISN0'ENERGY GOES1
IMPROVING CA'D SVSTEMS EK _;IESS INTO THE ROLE ]F
THE DESIGNER AHO MUST AORK IN FRO('NT OF TH C 2
SYSTEM1. 04ORKER'S DISSAT17S'FA'Ci IO]N W:TH T HEIR
ENVIRONMENT, (THE TR LACK rj LYAL_,' TO ACORPO-
RATION, ARE ONLY SYMPTOSMS _1F SHOGRTCOMINGS IN THE
MANAGEMENT,'WORKER RELAT:0N5K 0 . TE ER"
'AOR KE R S, I N Th ;_S C AS E, R EFR TO ALL C P!1_E RCt
THE FACTORY FL,)OR TO THE' L-r5K - ES 77

"EXECUTIVE L EVEL m ANA (,-EMUN E r'- -!N _-' <N _ .V N 7-

COMPLEX THREE -SUES1B_-YS7M ENV 'RO;IMENi H, :HLE MANAGING
THE FOUR KEY RESOURCES AT ITS 0 3POAL.

"CAPITAL R E SOU RC[ES' 7q C) PH L Ex *C L D OF
A V A ILA BL F INNIN _1k'G , HG H : , i ,7 Z7S CA
FLOW , AN'iD THE 'PIPAUT "Pri N7'RI;AL O9.TA
PLANS ANli BUjDGETS.

"TIME RESOU, RCES - -TH RELA C EL:E NDTP
OF 24 HOUPS _IN, EACH DAY AND 365 DA'S IN EAC h
CALENDAR YEAR.

'Ht MAN RESOCIR C ES E 'ERHA PS T HE SO7 C R 'D F
THE RESOURCES, 7H[ ARE RHRI AN _-GANI ON
RETAINS TS M A R KE 7P L PCE AND 4F P i 7O \CiiiL EK G,
EXPERIENCE AND CETVY

"INFORMATION RE SOCURPC ES - c7 E 7 E RI 3 ,S:
NESS AND PPODUCT KNOWL EK 'LS D;ES-C R I ;E2
RETAINED IN !TS INTERNAL FPA OST CKE
CLEARLY, THE HEART O F T- E IN- PATE-- MOEEN
FACTORY IS V7' AE:IT' ~ F' N
TIVELY HANDLE i !PA7 -jU E/K>ZC
TOU:CH LABORP DOE S "r v 7 7 GE'jE ZATZ

SK7RE , RET7:7,I E ND'A 2 L ,.z2~
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INFRMTIO RSOUCEMANAGEMENT

ANA-

MARKETPLACE / / ~i
L 

ACE
ENVIRONMENT / /F-

~' K

INSTRUCTIONAL OBjECTIE; T)o- u~v 2nc~~ H

resource aa2el

NARRATION: "THIS INFORrATINRKOI0JUR V i' N< ~
BUI LDS UPON H E Pl!2 I2 R, S):cA-L C{E
IT HIGHLIGHTS TE C Th 'z.3*E
INFORMATION SLBKE ?<:ci;: E Sc
SUBSYSTEMS

'IN ADD!TICN, ZT 'i r

(I.E. THE G E N L A:
STAFF) MUST C 0N S AN TL E E
MARKETPLACE AND ENV:IRONMEINT-4 7H :ND C 3IE CTIV E
PRODUCING A SATISFACTORY PROF:7 FO R THE ENTE.RPPK'S.

"GENERAL MANAGEMENT C ON -R GLI 75n A LLCAA7TICN AND
EXPENDITURE OF CAPITAL, 7TIE, ui; AND CNFS 1T:N
RESOURCES PR:IM RL-Y TLEPF "1 1 :\C

CONTROL AND FX C' - A -
ACTIVITIES AND F JCCKN- ESIN

"AS TECHNOLoGC p"Mi- P
ANALYZED AIND
EXCHANGE O "
N IZAT 1 01AL Cl 7- ,4' TLL

THE INODI',DIJAL LAE, E'-- S ~ c.
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INFORMATION FESCUJr3Cf-~ r~(I;'T(M

'INFORMATION IS THE MAtNA'1-f MMr4

INDEED THE MAANACFA3 ' .

WHO MUST DECID N4 W4; -F

AND HOW TO USEie

P? TFP ,n,,PCKF P t2n 4PNI' 2

INSTRUCTIONAL OD2JECT TVE: 71-.

NARRATION: "THE P R ECEDI -. ZC
THAT PETER Drvtd. . ;

THE INFRl*,t.Ti j

T'i' MAI~

"WE BEL:1E',E - .HA i *

ARCHITECTURE P',K' l .... ' J L.E %
ANALYTICA 

ML 
'-.q

TEGTC 3USNS ZA<. * ~--
DAY OPERA T :C-AL S PL§ .



INTEGRA VLL ; 1 RA I C, d Pl;K..:

* 'ONLY 19%, )F I"11 CUMP.NILS r'lJRvEYE HAVE

INTEGRAIED THEIR STRATECt(. PLANNNG AND INFORM,,TION

RESOURCE MANAGEMtT tliHM; ,

a 'THE COMPANIES ThA, 01D SO OUTPERFORMED -T;-E REST

OF THE SAMPLE BY ABOUT 300t OVER FIVE YEAkS ON

SUCH MEASURES AS*

& AVERAGE RETURN ON ECUf Y

* RETURN ON TOrAi CAPITAL

* NEW PROFIT MARGINS"

(REF A T E 11 N' I C A. itN d& fr.1 ;. .; 1 '., .-11-, r 4,

INSTRUCTIONAL OBJECTIVE: To provide executive management with an
example of tne rest;:s, of ., e rate-

Resource Ma n

NARRATION: "A RECENT RESEARCH vRO3EC AS PE*-FRMED BY 1-. 7.
KEARNEY ON HOW WELL COEPFN7E EF 71YECT ":Y .A .G.E
THEIR .NFOR A. .ON

'THE STU0Y DI SC3 S " . V T ,,," '7AT - A"
USED FORMAL S7-OCT.- L E 3tN D SYSTEMS :)I- ', "NC
;0 ORGANIZE, ,IC N 7 TE R NFO, "R 7 N
RESOURCES, OUT . .. .F OF THE SAMPLE BY
ABOUT 3OO IN TERMS OC AN AVL-A7 RETURN .N .. Y,
RETURN ON TOTAL CAPITAL AND NET PROFIT MARGINS OVE; A i

FIVE YEAR PERIOD.

"THIS OFFERS PROOF TLAT A, OL17ECT I,/E kNTESRATED I -
FORMATION RESOCRCE MANAE IENT SYSTEM ,AS A SUS-
STANTIAL POS T:VE -FCT ON 3C% M- LNE RESULTS.
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ICAM

INTEGRATED
COMPUTER AIDED MANUFACTURING

0- .- '---..

iI.

=7i

INSTRUCTIONAL OBJECTIVE: To provide executive management with an

example of the results of Integrated
Strategic Planning ana Informat on
Resource Management.

NARRATION: "AGAIN, IT INDICATES THAT THE ICAM PROGRAM CORRECTLY
FOCUSED ON AN INTEGRATED MANUFACTURING SYSTEMS ARCHK-
TECTURE, COUPLED WITH DATABASE DESIGN AND DATA AUTO-
MATION. THIS ARCHITECTURE CAN BECOME THE FOCAL PCINT
FOR PLANNING AND CONTROLLING THE FUNCTIONS ANO
ACTIVITIES OF TOMORROW'S MANUFACTURING ENTERPRISE."
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DYNAMIC HIJMAti f 3lRF(,Tlf)

COMPUTER-AIDED ACllVirY MODEL

INSTRUCTIONAL OBJECTIVE:T a rfmilarize execjtive 7man geme-
with other iaor U.. c-tvit'es Car-
curririg witr s)~ c Ce n t~ e C, S -o
i ntecra ,&(j s stP, a rc h itu- .
da tabdse

--------------------------------------------------------- -- -- -- -- -- -

NARRATION: "COMPUTER-AIDED MXNUFAC7T',IG - :,NTlERNA-- I:NAL :;-
IS A NON-PROFI1T RESEEARCH-. CPG A: ZT:-ON DL TE
IN ARLINGTON, TEXAS. C "M- I C3N S T:-T7U T ED BY A
NUMBER OF INST 1TUTIONS ~RM:%DLS:RY AND .2C'ADE,'AIA'
A WORLD-WIDE BASIS.

"THIS CAM- 'T DYNAMIC HUMAN DIRECTED CO3M11P UTERAIE
ACTIVITY MODEL' WAS DEVELOPED IDP NNTL F;RCM THE
ICAM PROGRAM'S ACTTVI!TIES. PLEASE NOTE, HCWEVEP.
THAT THE CENTRAL 'FOCUS OF THE CAM-I LOGO IS ALE! -

'RELATED DATABASES'.;
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X z

' I NA OING / \ DOCUWNI G~~,N

! -S- -t- -s-J'N T E MSt A Ir""
Ai ARCHITECTURE Z: s.o , , : /;

intgrte dt ocss

.z

NARRAT N "YALIN E'

o S I

P B I H TH S C"E DL PGO AC L TPS Y TEC A

CA3A Technical Councii o---IZ-

INSTRUCTIONAL OBJECTIVE: To familiarize executive management
with other major U.S. activities con-
curring With TCAM's center focus on
integrated system architecture and
integrated databases.

NARRATION: "THE SOCIETY OF MANUFACTURING ENGINEER'S COMPUTF. AND
AUTOMATED SYSTEMS ASSOCIATION (SME CASA) REtrNTLY
PUBLISHED THIS LOGO DEVELOPED BY ITS TECHNICAL
COUNCIL AND APPROVED BY ITS BOARD OF DIRECTORS.

"THE PURPOSE OF THE LOGO WAS TO ASSIST IN PLANNING
COMPUTER INTEGRATED MANUFACTURING (CIM) PROGRAMS.

"PLEASE NOTE THAT, LIKE ICAM, SME CASA ALSO SEES
INTEGRATED SYSTEMS ARCHITECTURE AND COMMON DATABASES
AS THE CENTRAL FOCUS REQUIRED FOR FUTURE FACTORY
INTEGRATION."
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COMMON TERMINOLOGY

9 FRAMEWORK

* ARCHITECTURE

0 STRUCTURE

* "BLUE PRINT'

* 'ROAD MAP'

INSTRUCTIONAL OBJECTIVE: To familiarize executive level manace-
ment with the commonly used ter 1- ncicc.,
relative to "frameworks" and 'arcn'-
tectures."

NARRATION: "IN SUMMARY, ICAM, CAM-I, AND SME CASA HAVE AL_
ARRIVED AT THE SAME CONCLUSION --- AN !NTEGRATEl"
MANUFACTURING SYSTEM ARCHITECTURE, COUPLE.- 4-7H :N-E-
GRATED DATABASES, IS THE CENTEP FOCUS OFEEJ
MANAGEMENT'S "TOP-00O41" PLANNING AND COjN TP OL N EED_ S.

"EFFORTS SUCH AS THESE ARE NOW GENSRAT>NG A1 YORE-
COMMON UNDERSTANDING RELATTVE TO0 T1 USE OF F RAME -
WORKS AND ARCHITECTURES."
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FACTORY OF THE
FUTURE FRAMEWORK

RESOURCE c MANAGEMENT

/LAN" 
NrE EREi 

ENM

CUSTOMER TEC)KOLO ICAL RESOURCE PRODUCTION PRODUCT

,NTCRFACES PRODUCT SUPPLY AND SUPPO
R
T

REOUWEMENTS ELIVERY

INSTRUCTIONAL OBJECTIVE- To orient executive level management to
the scope of the Air Force's Factory of
the Future Framework Project.

NARRATION: "THE ICAM PROGRAM'S FACTORY OF THE FUTURE PROJECT IS
DIRECTED SPECIFICALLY AT DEVELOPING AN OVERALL CON-
CEPTUAL FRAMEWORK TARGETTED AT THE 1985 - 1990 T:ME
FRAME. THIS ICAM FRAMEWORK PROJECT TASK HAS TWO
MAJOR OBJECTIVES:

O TO ESTABLISH AN OVERALL CONCEPTUAL FRAMEWORK
FOR THE AEROSPACE FACTORY OF THE FUTURE WHICH
INCLUDES MULTI-PURPOSE PRODUCTION CENTERS
(I.E., MACHINING, COMPOSITES, SHEET METAL,
ELECTRONICS AND ASSEMBLY.

O TO DEVELOP AND DEFINE A STRATEGY FOR
ACHIEVING A COMPUTER INTEGRATED MANUFACTUR:NG
(CIM) FRAMEWORK THAT INTEGRATES, INTERFACES
AND INTERACTS ALL MAJOR ACTIVITIES AND
SYSTEMS.

"THE ICAM FACTORY OF THE FUTURE FRAMEWORK, BEING
DEVELOPED BY THE VOUGHT CORPORATION AND A SUPPORTING
COALITION OF COMPANIES, INCORPORATED THIS PICTOR:AL
VIEW OF RESOURCE MANAGEMENT INTO THE APPROVED PROJECT
SCOPING DOCUMENT.
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"OTHER CURRENT AIR FORCE PROGRAMS ARE ADDRESSZ:G TE
DESIGN AND DEMONSTRATION OF INTEGRATED FACTORY FLOOR
CENTERS. THESE CENTERS WILL BECOME A PART OF THE
FACTORY OF THE FUTURE FRAMEWORK.

"THE FACTORY OF THE FUTURE FRAMEWORK WILL ALSO
ADDRESS MARKETING, DESIGN AND MANUFACTURING
ENGINEERING, ACQUISITION AND CONTROL OF RESOURCES AND
LOGISTICS SUPPORT. THESE FUNCTIONS CAN ALSO BE
VIEWED AS CENTER-CELL-STATION STRUCTURES THAT ARE
INTEGRATED WITH THE PRODUCTION CENTERS THROUGH A
FACTORY LEVEL MANAGEMENT SYSTEM STRUCTURE."

(CONDUCT A BRIEF WALKTHROUGH REVIEW OF THE DATA CON-
TAINED ON THE CHART.)
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Factory of the Future Framework
...... ...........

VOUGHT,

INSTRUCTIONAL OBJECTIVE: To orient executive level management
relative to the use of ICAM IDEF
methodologies on the Factory Of The
Future contract.

NARRATION: "THIS IDEF 0 DIAGRAM DEVELOPED BY THE VOUGHT COALITION
PORTRAYS THE SIX BASIC FUNCTIONS WE REVIEWED ON THE
LAST CHART. OUR INTENT TODAY IS NOT TO COMPLETELY
REVIEW ALL OF THE DETAILS SHOWN, BUT TO ILLUSTRATE A
HIGHER ORGANIZATIONAL LEVEL USE OF THEIR !CAM PLAN-
NING AND ANALYTICAL TOOLS.

"PLEASE NOTE THAT THE MANAGEMENT OF RESOURCES, DE-
NOTED HERE AS "MANAGE FACTORY OF THE FUTURE," :S
CONTROLLED BY BOTH THE ENTERPRISE'S STRATEGIC BUS:-
NESS PLAN AND CUSTOMER REQUIREMENTS SUCH AS:
REQUESTS FOR PROPOSALS (RFP), ORDERS AND REQUESTS FOR
QUOTATIONS (RFQ). THE TWO OUTPUTS OF THIS MANAGEMENT
FUNCTION ARE ORGANIZATIONS AND INFORMATION.

"FURTHER DECOMPOSITION OF EACH OF THESE FUNCTIONAL
ACTIVITIES WILL HELP PROVIDE A "STANDARD FOR COM,UNi-
CATION" IN PLANNING FOR FUTURE TECHNOLOGY MODERN:-
ZATION ACTIVITIES."
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FACTORY OF THE
FUTURE FRAMEWORK

* .,S,,a~ct~hhNa QU.I ,

FACTORY LEVEL MANAGEMENT
" .... fo.. . .

AKE 1 0 IIIN p II G M L IG p lf
ENTEI I lAN IENE4 E t ENTER

PSovoS OIOu I.O f i fii 550 **OvmsI mQIS~ouI 5~lpu0UCE~l,,SUIt PS OSSOG ).A1II1t

*~ ~ ~ ~~A 1.0-*55 15* .C,
... ...... . . , ,....... ....

INSTRUCTIONAL OBJECTIVE: To orient executive management relaz've
to further pianne, decompos -ion oF .re
Factory Of The Future Framework.

---------------------------------------------------

NARRATION: "LISTED BELOW EACH OF THE TOP-LEVEL FUNCTIONS AE JUST
ON THE IDEF 0 DIAGRAM, WE FIND THE DECOMPOSIT.ON OF
MANY OTHER BUSINESS FUNCTIONS AND ACTIVIT :ES.

"AGAIN, OUR PURPOSE TODAY 'S JUST TO ORIE '- YOU,,
THIS FUTURE POTENTIAL APPLICA74T-ON OF CA N
AND ANALYTICAL TOOLS." 1
(BRIEFLY REVIEW THE MAJOR FUNCTIONS AND ACT'V:T:ES -
SHOWN ON THE CHART.)
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CAPITAL vs. RETURN ON INVESTMENT (ROI)

ASSET MANAGEMENT -------

INSTRUCTIONAL OBJECTIVE: To further orient executive manacemenz
that the ICAM planninqianalytica; tools
can be focused on asset management.

NARRATION: "THE FACTORY OF THE FUTURE CONTRACT !S ALSO
M,*AINTAINING A FOCUS ON THE FACT THAT EXECUTIVE
MANAGEMENT'S PRIMARY MOTIVATION IS AND SHOULD BE THE
EFFICIENT USE OF CAPITAL.

"THIS ASSET MANAGEMENT RETURN ON INVESTMENT
FORMULA IS BEING USED AS A PLANNING TOOL BY THE
COALITION. THIS EMPHASIS IS DIRECTLY RELATED TO THE
1980 DEPARTMENT OF DEFENSE DoD "STATEMENT OF PR:NC:-
PLES FOR THE DoD MANUFACTURING TECHNOLOGY PROGRAM. '

"THIS STATEMENT OF PRINCIPLES, APPROVED ANC ,SSUE: TO

ALL DEFENSE AGENCIES, STATES THE FOLLOW:NG RELAT:'VE
TO "ROI CONSCIOUSNESS":

"A DEEPER AND MORE EXPL:C:T CONSC?'USNESS :F
RETURN ON INVESTMENT MUST BE DEVE .ED AND E
BY ALL LEVELS OF MANAGEMENT OF THE MA UFACTJ,:
TECHNOLOGY PROGRAM. WE MUST ASSURE 7E H:S-
LEVERAGE RETURN ON INVESTMENT PTE1T:AL
DOD MANUFACTURING TECHNOLOGY r OGpA; :2
REALIZED."
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INVENTORY "TIME IN SHOP"

30% 70%1
P'COOUt: T'V '

MAMAGEMEN ,MANU C , JI0M kNr 4ER Iji " A: fUMW* I * NI*.N

INSTRUCTIONAL OBJECTIVE: To farther orient executive manacement,
that tne 1CAM plaoning,!anayica toc,;s
are focused on asset management.

NARRATION: "FOR EXAMPLE, 'LET'S BRIEFL',' .. OCU. ON HE SUEJ.?O
INVENTORY MANGEMENT."

"LOOKING AT THE PROBLEM FROM THE 1:EWAPOINT OF THE
INVENTORY MATERIAL, THE T*ME ACTUALLY S"-'ENT IN' A
MACHINE 'OR BEING ASSEMBLUS - S ACTJALLY F:l'E ;E-'E,

OF THE TIME BETWEEN THE QECEV'NG DOCK AND ,ODUCT
SHIPMENT.
"A CLOSER EXAMINATION S TT .... ,IF "HE 30'F

PERCENT IS ACTUALLY I L PiRjCT:'VE , THE
REMAINING 70 PERCENT IS POSiTI'O'NING, LOADING AND/CR
GAUGING.

"THIS MEANS THAT APPRCXMAT. INE AND ON -HALF -
CENT OF THE MATER.ALS ' T- S SHP A C ACTU"U
SPENT IN PRODUCTIVE ,ORK. IN THE PAST, HO'EVER, 4E
HAVE TENDED TO FOCUS OUR ATE-N-. T O4 ' PR
CESS TEHNOLOGY" AND' THAT HAS RESULTED IN ':SLANDS OF
PROCESS TECHNOLOGY.

"AS STATED EARLY ' ])UJP ,4,- ... E E5 EL L
MUST CHANGE THE FOCUS C: - E7 JP C ,  E 7-EO'U7E
WHILE STILL P.R SU' I C ' ENT :N 'OCE33
TECHNOLOGY'."
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TIME MANAGEMENT

, .a C., o , . o

. . . . .... t..~ C .

-CMi 7 'V.

INSTRUCTIONAL OBJECTIVE: To further orient executive management -
that the ICAM planning/analytical tools

can be focused on asset management.

NARRATION: "THE ICAM PROGRAM'S "INTEGRATED PLANNING AND

SCHEDULING (IPS PROJECT" HAS EFFICIENT TIME MANAGE-
MENT AS ONE OF ITS OBJECTIVES.

"THIS CHART SHOWS THE "AS-IS" NODE INDEX FROM THE
GENERIC MANUFACTURING ARCHITECTURE THAT IS THE FOCUS
OF THE [PS PROJECT. IPS IS DEVELOPING AND WILL
PROVIDE AN IMPROVED TIME MANAGEMENT SYSTEM FOR THE
AEROSPACE FACTORY OF THE FUTURE."
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iNF0RMA K >. ' A[,HUA

FNESOuFB9F% INA~;L~ Fj7

" THE PRODUjCT OF MHY fr-iUYEF (NAT DOES NCT
LAY HANOS ON rIlE HAROWAHE iPHGtUCI IS DATA

AND OR OEjCI QN

* EMPLOYEE -PARr;CIPJ.TlcN IS PEPENDENT UPON

KNOWLEDGE OF 'Th!FIE SURROUNDING ENVIRONMENT

AhiQ CONTRIBUTION C.Olivi Jjjf QAIA

* MEAM (9ANAGEM.ENT i.HQC OFFER ANd

EXPLOSIVE IMPACT ON PRO00C1lVfTY

" TMT STRUCT USED M(l*DI.OiE~4ANNE;. THIS4

ENERGY TOWARD 'TOP DOWN' PLANNING GOALS

INSTRUCTIONAL OBJECT:VE: SiT to p~ tr v2 ee ve
TIi! j~- C the u I ,: + TCA.1

cncr cl,( 0Cols will De

NARRATION: "THE L:NKAGtE 7 7'7?AA 'N : E 2;P AN.GEPIENT N,
HUMAN RESZllpX - . 1: % 41%:INC T
UNDERSTOOD. R E P:> 10' RN> H'EP. G RE~ El
THE FIRST TWO 0,ENT~N N 7>5: CHART:

"THE PRGDUCT -IF " ~&" HAT QE -O .1

HANDS O N CH H' UT S" JATA ANDC
DEcIlSIONS.

"EMPLOY E _- E: I"NE
KNOWLEDGE -E:V IA.. ~ :GN.NE\
CO N T RIBUTS JNU

"SUCCESSFUIL 'QUAL"TY CD 'R M -O NI N
STATES HAVE H7SHLiGHTTiD r'[ F' V 'SEQ

"IN ADDITI, LNN - lCEZ-_SFtjL ODEF METHO>S
OLOGY MODELINCG TEA M S A 0 7 -ONR 0E THE LAST 7A C
ASSER TIONS:

"TEAM MAAUE TN U .N EFE P EXLC SV
IMPACT 0 N P R -UC

"TMT :Ru Ur p~ ~ KLZZE -N .
ENERGY TA AN GOL
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TEAM MANAGEMENT TECHNIQUES (TMT)

" PROJECT DEFINITION

* ASSIGN PROJECT TEAMS

" SELECT TEAM MEMBERS

" MANAGE TEAM MEETINGS

" STRUCTURED ANALYTICAL INTEGRATION TOOLS

* IDEFo FUNCTION/ACTIVITY MODELS

* IDEF, INFORMATION MODELS

* IDEF DYNAMICS MODELS

* COST DRIVER ANALYSIS (COST MODELS)

" ANTICIPATE FUTURE PROBLEMS

INSTRUCTIONAL OBJECTIVE: To further emphasize to executive
management that use of the CIAM
planning and analytical tools will ne
beneficial to their organization.

NARRATION: "THESE IDEF MODELING TEAMS, LIKE ALL OTHER GRCUP
DYNAMICS, ACTIVITIES, ARE VERY DEPENDENT UPON CARE-
FUL PROJECT DEFINITION, ASSIGNMENT OF TEAM MEMBERS ON
A VERY SELECTIVE BASIS, THE ABILITY OF THE PROJECT
MANAGER TO MANAGE TEAMS, AND THE PROPER USE OF THE
ICAM DEVELOPED STRUCTURED IDEF ANALYTICAL INTEGRATION
TOOLS.

"WHEN APPLIED TO TECHNOLOGY MODERNIZATION PROJECTS,
IT IS ALSO RECOMMENDED THAT SOME TRAINING BE PROVIDED
TO THE PROJECT TEAM RELATIVE TO COST DRIVER ANALYSIS
TECHNIQUES IN ORDER TO DEVELOP COST PERFORMANCE
MODELS THAT CORRESPOND WITH THE OTHER IDEF MODELS.

"FREQUENTLY THE FUNCTIONING OF THESE TEAMS WILL
IDENTIFY ANITICIPATED FUTURE PROBLEMS THEREBY
AVOIDING COSTLY IMPACTS."
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INFODRNIAfIt(N U_,), lF~(A.C&~.LN (PEM)

rE:A TL) 01 . H

INSTRUCTIONAL OBJEC77VE: To i~r 7>sz t: ec:

p l ~ r l C a . e rc . t y : '

NARRATION: "THIS N F 11RM AT N ' F UHEc V
CARTOON I LLIJST 7 ~ E 'jM:r ,
FACTORY OF TH E

"THE SHEET Ml~' 7' S-J S~
INFORMATION S YV ' P S~
IDEFO FUNCTIO 10' H- - :NF-0PVA7TN
MODEL DATA STRUCUP R F- -P c3STHE CONDUCTOR 'S
'INTEGRATION TOOL" R RC r.S-_TRA 7 ACTVIT:ES CF
ALL OF T HE V A Dt'JS ckGAIN::A-:7ONAL FEON CT: 0:.:
PORTRAYED.

'FUNCTIONS AND 1.'T:' ~T C *L E L13 VY -12N A GE lE N
INFORMATION WiL :7 L: F7CFR OF
FUTURE 'S I NT EGR A D7,AKQ

'LET'S BRIEFLY -A1THP'O _77 :TCAL T '-O3&w1N"
APPLICATION OF iHA KOSSY
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[ ]TRAI[GIC D]USINESSG j[j]NIT PLANJ

."I t, F&. IAL tL"I,*A4U1

: (MPE T I I)N I E ,L )O~t04

MAt AGaEEliI c Pot ICYPtI

M.AAPKE PLACE) (CAMY At) tPROoUC T)

HUAAAN OUALIrY

RE SOURCES~ ASSURANCE

Po PCV Y POLtA

OAAN POWE A)PROOUCT)

INIF RMA IONPLANMANUFACTURING

RE SOURCESiCNOLG

POLICY Y-
(TEC"WOOS

(SYSTEMS) 110 YEARS &UPIRS
ANNUAL UIPOAFE UP RS

INSTRUCTIONAL OBJECTIVE: To orient executive level management
relative to the potential appiicaz,-cn
of ICAM planning and analytical tcol~s
to everyday businEss requirements.

NARRATION: "LET'S ASSUME THAT OUR HYPOTHETICAL ORGANIZATION HAS
IN PLACE A STRATEGIC BUSI1NESS PLANNING SYSTEM. LET'S
ALSO ASSUME THAT ALL OF THE POLICIES ILLUSTRATED H ERE
ARE CLEARLY DELINEATED IN THIS STRATEGIC 3USINESSz
PLAN OUTLINING THE ORGAN IZATION'S PL;NNED I~c:n
FOR THE NEXT FIVE TO TEN YEARS.

'UP UNTIL VERY RECENTLY, OUR HYPOTHETiCAL CSA~
ZATION PROBABLY FOCUSED ITS STRATEGIC PLANN:NG C% L
ON THE POLICY AREAS OF THE MARKETPLACE, F:NANC:AL
POLICY, AND TECHNOLOGY AS IT RELATED TO THE 3RG^AN-

ZATION'S PRODUCTS. MORE RECENTLY, HO1WEVEP, :-XERNAL
AND INTERNAL ENVIRONMENTAL PRESSURES HAVE FOCUSED; 7H
GENERAL MANAGER'S AND HIS TOP FUNCTIONAL zTAF F' S
ATTENTION ON THE OTHER FOUR AREAS REQUIR:NG POLIC-Y
DEFINITION (I.E., HUMAN RESOURCES. QUALITY ASSURANCE,
MANUFACTURING TECHNOLOGY AND INFORriATION RESOURCS

"LET'S ALSO ASSUME THAT THE PROGRESSIV'E NANAGEMENT CF
OUR HYPOTHETICAL ORGANIZATION RECOGNIZES- THAT 3E7a'.jE,
FORTY AND SIXTY PERCENT OF 1TS PRODUCT COST I
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GENERATED BY ['TS SUPPLIERS AND GC0N T RAC7. 2R
ORGANIZATION MUST, THEREFORE, ESTABLISH ANJD MAT,1
A MANUFACTURING TECHNOLOGY POLICY RELAT:VE rn
MAJOR SUPPLIERS.

"PLEASE NOTE THAT THE TWO-WAY ARROWS INDICATE AN
ITERATIVE PROCESS DURING PLAN DEVELOPMENT AND
MAINTENANCE."
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TACTICAL [O]PERATIONS [PLAN(S)

EXECUTIVE F

MANAGEMENT

FUNCTIONAL PLAN
MANAGEMEN4T

ORGANIZATION N RM I
STRUC TURE RESOURCE

HUMAN ANO ARAO MEN 1 MANA6iEMENT

RESOURCES STAFFINdO 
POLIC ES RESOURCES

P \AN m'ACTICAL " NO

(TJ E-PHASEDW PROCEDURES

FACILITIES EBPERATIONS
PROGICT

CAPITAL IELAN(S) I RoaE
T LECHNtOGY E VELOPUENI

RESOURCES RESOURCES
MOOE RNI A T ION

1-2 YEARI PLAN

(TECIOOs)
0 MO UPDATE

INSTRUCTIONAL OBJECTIVE: To orient executive level managemen:
relative to the potential application
of ICAM planning and analytical toois
to everyday business requirements.

NARRATION: "ONCE OUR HYPOTHETICAL ORGANIZATION HAS APPROVED ITS
SBU PLAN, EACH INDIVIDUAL FUNCTIONAL TOP MANAGER :S
EXPECTED TO WORK TOGETHER WITH HIS PEERS TO DEVELOP
TACTICAL OPERATIONS PLANS FOR THEIR RESPECTIVE ORGA-
NIZATIONS.

"OUR TACTICAL OPERATIONS PLAN IS FOCUSED ON A MUCH
SHORTER TIME SPAN THAT THE SBU PLAN, PERHAPS ONLY ONE
TO TWO YEARS.

"AT THIS LEVEL OF OUR PLANNING, WE ARE, HOWEVER,
PUTTING FORCES INTO MOTION TO EXPEND THE PRECIOUS
RESOURCES OF CAPITAL, TIME, HUMAN RESOURCES AND
INFORMATION.

"IT IS AT THIS STAGE THAT OUR RECUIREMENTS ANALYS:S
AND PLANNING MUST TAKE ON EVEN A MORE STRUCTURED
APPROACH TO ASSURE COMMUNICATION AND CONTROL. AT
THIS LEVEL, WE ARE MAKING THE SHORTER RANGE DECISIONS
THAT WILL IMPACT OVERALL ORGANIZATIONAL PERFORMANCE'
IN THE NEAR TERM."
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MNFORMATION RIESOURCE [KIjANAGEMENT PLAN

FUNC .oNAL

MANAGEMENT PL R A [N

S. .. , ES -
LAI N

IPAUGRA
M 

Lr FORMtIONP AN

I IAL TK)N Pt A"nS) x

L.__ .... . ]ESOURCE . . . .

-n 'j MANAGEMENT' -.
CO,-ur.,t PLAN NI C W
'30FTWARE

S Pt AN

PLAN #t N

(,UA. TEFt Y 'L. . .

ACTION PLANS MANAGEMINf

AND
STATUSL .... ..

INSTRUCTIONAL OBJECTIVE: To orient executive level management
relative to the potential application
of ICAM planning and analytical toolk
to everyday business requirements.

NARRATION: "AT THIS LEVEL OF OUR HYPOTHETICAL ORGANIZATION'S
PLANNING, WE ARE DEALING WITH THE "NOW" NEEDS OF OUR
OPERATIONAL ENVIRONMENT.

"THE MANAGEMENT OBJECTIVES AND ACTION PLANS
ESTABLISHED DURING THE TACTICAL PLANNING PHASE ARE
ACTUALLY AT THE STAGE OF IMPLEMENTATION. THERE ARE
PROBABLY SENIOR EXECUTIVE QUARTERLY MANAGEMENT
REVIEWS BEING CONDUCTED TO ENSURE ADHERENCE TO PLAN
AND TO IDENTIFY ANY REQUIRED CORRECTIVE ACTIONS.

"THIS IS THE LEVEL IN OUR FACTORY OF THE FUTURE
WHEREIN COMPUTER HARDWARE, SOFTWARE AND COMMUNI-
CATIONS MUST PROVIDE EFFICIENT MANAGEMENT TOOLS FOR
MANAGING DAY-TO-DAY COMPUTER INTEGRATION MANUFAC-
TURING (CIM) OPERATIONS."
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INFORMATION RESOURCE MANAGEMENT PROGRAM

TOP-DOWN MANAGEMENT DIRECTION

EAt U.'DAr

FUNCTIONALT OP 2 YEARSyR

MANAEMNT a UO
PLN UPoOTE

JIM UPOA TE

INSTRUCTIONAL OBJECTIVE: To orient executive level management
relative to the potential application
of ICAM planning and analytical tools
to everyday business requirements.

NARRATION: "IN SUMMARY, OUR HYPOTHETICAL ORGANIZATION HAS IN-
STALLED A PROVISION FOR CONTINUOUS ITERATIVE "TOP-
DOWN" MANAGEMENT DIRECTION AT ALL LEVELS OF OUR
FACTORY OF THE FUTURE.

"NOW LET'S TAKE ANOTHER VIEW OF OUR EARLIER
DISCUSSION RELATIVE TO A TECHNOLOGY MODERNIZATION
(TECH MOD) FRAMEWORK."
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PROCESS :NG 71H1ES-E 'I A NAG 7~:L,
OUR PRIO0R P HAS E PLANN NG CO UL D F PC T
OPERATIONS PLAN AND INDIV:DUALTEHO POC

"CERTAINLY ANY SUCH PHASE I IMPACTS 1OULD FC
OVERALL OPERATIONAL INFORMAT:ON RESOURCE M1AN A GE MAE~i
PLAN.

"IT ALMOST GOES WITHOUT SAYING, THAT 'WE NOW RECOGN:ZE

THAT WE MUST PLACE SIGNIFICANTLY MORE HUMAN RESOURCE
MANAGEMENT EMPHASIS ON EDUCATION, TRAi ,ING AND' THE U
USE OF TEAM MANAGEMENT TECHNIDU"ES.

"LET'S TAKE ANOTHER GRAPHIC VIEW OF IqHAT qE A~ P
SAYING."
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TECHNOLOGY MODERNIZATION FRAMEWORK

STRATEGICPHASEI
PI ANNINQ, PHA5I TECH MOO

PROPOSAL 1,,&

* Pl 0 PHASE I &
CM SUVET' TECH MOO PROPOSAL

-GOALS _- TC o

PLANNIG FATR COST
PROPOSAL ORIVER ANALYSIS TECMO

CONCEPTUAL !t!A A IL
DIESGN DETAIL DESIGN

PROPOSAL EEOPMENT

PRO TO TYVPING
IOU MIS PLAN

-OA PLAN

TECH MOO

FINAL Ot .GN
AMPLEMIENTATION

COST TRACKING

eOUICATION, TRAINING, TEAM MANAGEMENT TECHNGUIES ---------- -*

"TOP-DOWN' PROGRAM k4ANAGEMENTI*BOTTOM-UP' PROjFECT IMP[ EMFNTI()N

INSTRUCTIONAL OBJECTIVE: To orient 2xecutive level manaq2mer-:
r-elative to tne relat-orshi;- of str-uc-
tured business plainnm, s *1r-AcU rec
technology modernzation Dlanninr, arc:
the use of the structuired :A
planning/analytical, tools.

NARR~ATION: 'THE ONLY CHANGES WE HAVE MADE HERE FROM CUR E,IPL3E:
"TECHNOLOGY MODERNIZATION FRAM'EACRK" DISCjSS:ItNA
AS FOLLOWS:

'WE RECOGNIZE THE NEED TO INSTITUTE 0m:W-:oI
PROGRAM MANAGEMIENT TECHNIOUES "iH
IMPLEMENTING OUR 'BOT TOM -UP TECHNOLOG'
MODERNIZATION PROJECTS. THIS 'TOP-DOWN" PPOGRA,"
MANAGEMENT MUST BE PERIODICALLY REASSESS7 2
THE EXECUTIVE LEVEL BUSINESS PLANS ARE

"WE MUST ALSO RECOGNIZE, IN CUP FACT0RY CF 7HE
FUTURE PLANNING, THAT EACH ANNUAL SBU PLAI A"

REVISE PRIOR OUTPUTS 3F THE STPA7ESIC
PHASE. THESE CHANGES, CCUPLED ?oiTH7 A'N '

COMPUTER INTEGRATED '!ANUFACJ7,R:%NG
TECHNOLOGY SURVEY, COULDCASER'1: 9
PRIOR TECH 110D PROGRAM PL NINC'.
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-)IMFkL I

PjAN UPDATIE

INSTRUCTIONAL OBJECTIVE: To oriant executive level rana,-eme.:
relative to the relationship of s:ric-
tured business planning, structurec
technology modernization planning. ard
the use of the strucTurec lCAM
planning/analytical tools.

NARRATION: "INFORMATION RESOURCE MANAGEMENT IS KEY TO "TOP-DCN
PRODUCTIVITY ENGINEERING.

"OUR PRODUCTIVITY PROGRAMS, CONS:ST: G VF Q'GO
MANAGEMENT, SYSTEM I .TEG R TI. "NN N .. L

MOD PROJECTS, M1UST BE CLOSELY LINKED W:TH ...UR ..- _
"TOP-DOWN" BUSINESS PLAI'NING ACTIV'T:ES.

'THIS ITERATIVE PROCESS IS TOTALLY D ,EPE-" L., T
EFFICIENT INTEGRATION AND UTILIZATION OF OUR LMAN
RESOURCES.

"WE SUBMIT THAT A STRUCTURED BUS.,NESS PLANNiNG
APPROACH, COUPLED WITH THE STRUCTURED ICAN PLANN::NG
AND ANALYTICAL TOOLS, WILL MATERIALLY ASSIST YOU "'
THIS PROCESS.

"AS WE STATED EARLIER, WE PECCOGIZE THAT THIS EA
MANAGEMENT APPROACH AT ALL LEVELS ,,.F THE ,P.,N::".
WILL SOMEWHAT !NCREASE "F;OGNT-END" COSTS "I c I
SHORT-TERM COST PERFORM'ANCE. WE S-PONGL EEL E'E
HOWEVER, THAT THESE NEAR-TERM COST? ''IL E-- : 3...
iANY TIMES OVER ,N THE LONG TE-M SY SCI..POIE
RETURN OF INVESTMENT I(1I.
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ICAM DEFINITION - IDEF

SYSTEMATIC APPLICATION o COMPUTEII TECHNOLOGY

IDEF,, FUNCTION MODELS IDEF, INFORMATION MODELS

LI

IDEF, DYNAMICS MODELS

INSTRUCTIONAL OBJECTIVE: To summarize and gain executive manage-
ment acceptance of ICAM IDEF planning
and analytical tools.

NARRATION: 'AS A RESULT OF HIS ORGANIZATION'S CIM SURVEY, THE
GENERAL MANAGER OF THE FACTORY OF THE FUTURE SHOULD
FIND A CATALOG OF PRODUCT AND PROCESS TECHNOLOGIES :%
HIS "MODERNIZATION KIT" THAT WILL BE AVAILABLE IN THE
1985 - 1990 TIME FRAME.

"THESE TECHNOLOGIES MAY INVOLVE EXOTIC PROCESSES 'ND
HIGH-SPEED INTEGRATED CIRCUITS, NEW METALS AND COM-
POSITES, MOST OF THEM PROBABLY UTILIZING SOPHIST:-
CATED COMPUTER CONTROL DEVICES.

"AN ABUNDANCE OF TECHNOLOGIES ARE AVAILABLE TODAY N
THE LABORATORY THAT HAVE NOT YET BEEN ASSIMILATEE
INTO MANUFACTURING. THESE LEADING-EDGE CAPABILITE
ARE EASIER TO CONCEIVE AND DESIGN THAN TO IMPLEMENT
IN THE FACTORY OF THE FUTURE.

"THE STRATEGIC PLANNING THAT DESCRIBES THE MARKE-
PLACE AND THE MARKET NEEDS WILL DETERMINE
REQUIREMENTS FOR IMPLEMENTING SPECIFIC NEW TECH-
NOLOGIES. CONSIDERATION OF HUMAN RESOURCE MANAGE'E"-
REQUIREMENTS WILL AID US IN IMPLEMENT:NG THES
TECHNOLOG I ES.
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AGA:N. "T 3S T H E 0 P 4N CN OF -',lE ICXM~G
THE SYSTEM~ATIC APPL:CAT:CN oF CkC MP U TE~ CT
UTILIZING THE ICAN IDEF PLANN1NG AN'D ANALKi-CAL
WILL FACILITATE THIS DIFFICULT TRANS1TION.
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THE OLD WAY THE NEW WAY

CID

INSTRUCTIONAL OBJECTIVE: To orient executive management relacive
to the need to exercise caution in
implementing new zecnnology.

NARRATION: "IN CLOSING, WE BORROWED THIS CARTOON FRCM ARTHUR D.
LITTLE TO EXPRESS A BIT OF OPTIMISM RELATIVE TO JUR
INDUSTRIAL FUTURE.

"COMPUTER TECHNOLOGY, SYSTEMATICALLY :-PLE.ENjTEz
UTILIZING A WELL DEFINED STRUCTURED APPROACH, C':,'
PROVIDE INTEGRATED DATABASES WHICH WILL TEAR DC N T-E
TRADITIONAL ORGANIZATIONAL WALLS IN OUR
ORGANIZATIONS.

"WE MUST, HOWEVER, EXERCISE CAUTION ---
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THE WRONG WAY

INSTRUCTIONAL OBJECTIVE: To orient executive management relative
to the need to exercise cauticn rn
implementing new technology.

NARRATION: "UNLESS EXECUTIVE LEVEL MANAGEMENT BECOMES INVOLVE3
AND PROVIDES SPECIFIC "TOP-DOWN" INTEGRATION DIREC-
TION DURING MANUFACTURING TECHNOLOGY MODERNIZAT:0N
PROJECT PLANNING ---- THIS MAY BE OUR END RESULT.

2-181

- . ,I . .... . " -T -



SUMMARY

* THE PROBLEM

9 U.S. PRODUCTIVITY PERFORMANCE

* US. INDUSTRY AUTOMATION TECHNOLOGY

* THE SOLUTION

* INTEGRATED COMPUTER AIDED
MANUFACTURING/TECH MODS

" ICAM ANALYTICAL/PLANNING TOOLS

" INTEGRATED STRATEGIC PLANNING &
INFORMATION RESOURCE
MANAGEMENT (IRM)

INSTRUCTIONAL OBJECTIVE: To summarize tne Executive verv ew
presentation.

NARRAT:ON: 'IN SUMMARY, WE iAVE DISCUSSED THE PROBLE,'1 ilTH
U.S. PRODUCTIVITY PERFORMANCE AND THE DANGER
UNINTEGRATED IMPLEMENTATION OF AVAILABLE TECHNCLUG'Y.

"WE HOPE THAT YOU WILL AGREE WITH US THAT THE SCLU-
TION MAY WELL BE INTEGRATED COMPUTER-AIDED MAA UFAC-
TURING BASED UPON WELL PLANNED TECHNOLOGY ,OCs"':-
ZATION DROGRAMS.

"IT IS ALSO HOPED THAT YOU 'WILL ALSO CONCUR THT T -

ICAM PROGRAM'S ANALYTICAL AND PLANNING TOOLS ':LL DO
OF BENEFIT TO YOUR ORGANIZATION AND TO -THERS
THROUGHOUT INDUSTRY. WE BLIEVE THE USE OF ICAM IDE7

METHODOLOGIES AND THE RESULTING ARCHITECTURES W
FACILITATE MANY OF YOUR COMMUNICATION PROBLEY§.

"WE ALSO HOPE THAT OUR LOOK-AHEAD TO THE FACTRY OF
THE FUTURE WILL PROVIDE YOU FOR FOCD F T,'JC-
RELATIVE TO YOUR OWN OPERATION. PERHAPS THE 'I:I;C
OF STRATEGIC PLANNING AND INFORMATION RESOURCE "MAX.-
AGEMENT UTILIZING A "TOP-DOWN" STRUCTURED ...... UCA-
WILL HELP US TURN U.S. iNDUSTRY AROUND.

"WE THANK YOU FOR YOUP 711E AND "20;S IERATE AT :-,-

DURING THIS PRESENTTATION. ARE THERE ANv T
QUESTIONS"?

2-182L4
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2.3 Tech~nology Transfer Practitioner's Presentation Manual

FOREWORD

lii>, Prestnt,3tion Mnua is pruvicjec to hepte~cn r. m:ve
the Lu.S-. Air Force's IMoernization (TECH MU6D) Procrar.'s u70- of ite
I1JEF a[:; coi~~ cuncepts, proctcuures. It also couvers tru u~se o:f urc
resultii'; architecture and plannintg in controlling tthes.e Tecl'hnolucy

Mucoli~dlcnPrograms to Upu race the u.S. incoiz ba_1 se.

[ni,-; Presentation Manual provides the instrufctor with the
presentation materials retjuirea to actually conicuot the course. Th e
instructor also will have received a "Train tne Trainers" Manual whict.
prov.;Les- a step-by-step process, sect iun-by-sec tion, cealing Nitr ;
concepts ano procedures of IDEFO function modeling, including reacinc,
authcrinc,, commenting on, anc iterating IDEFO function moceis.

2.3.1 Introduction

Iris is an instructor's Presentation Manual in~tenoec to aicTj
teaching an overview of the Air Force Manufacturino Technolocy
MUCeriiin (TECH MIOD) Program's use uf relatec IUAW IDEF) Function
Moueiing Methodology. The instructor's Practitioner's "Train the
Trainers" Manual provides the elements ano an orcer of presentation
neeoeo in teaching. The developing of style is left to the inoivicual.
instructor.

This instructor's Presentation Nafuai >&fnh15t or a c Uice for
cunoucting anu presenting a practitioner' s level briefing. The
instructor's Practitioner's "Train onie Trainers" Manual provices a
step-by-step text, containing the ojectives ano procedures to be
cuvereu, concepts, ano a suggested narration.

The course materials are presentec in a stanriarcizec formiat,
uivi-;ut into touur sections. Earn i-ace is comrpcseui of a co-py of ro c2
the Instructional objective that must ue ctverec wvith that foli, ano 3
suyjesteLc naration that may te Followed until incivicual styles car- Ce
oevelopec.

It must u~e mace clear from the start Lnat the ICAM Definition
Language (IDEF) requires that both functions and data necessary to carry
out a process be modeled.

The IDEFO Function Modeling Methodology concerns itself with the
moceling of functions along with the data those functions employ.

Tric IDEFO Function Model is composed of ciagrams, text, ano
glossary.

2-lb3



FTP

~tt , r cln:c anc Commenting rOltv, W(: rP',; I :
Furc t icc 1;kr:u c cirt jre c i£ r full r-Vnu I I I f -vtlI npi " ,t f vr, iL-r . , I
uecaucc lr tti , itera tive nature of the IPEFO meticclocy. -:Is >EFZ
TrICoin wurse c.icusses Autccrinc Concepts anu Prorecures a ,ell ,;
Commentinti Concepts and Procecures, respectively.

Overaii planning for ano concucting of actual trainina sessicrs is
almost as critical to accomplishing participant learning oLjectives as
the cuurse presentation material. Attention must be riven to plarrinc
for presentation set-up, pre-presentation, presentation, arc post-
presentation activities.

2.3.1.1 Presentation Set-Up

2.3.1.1.1 Audio/Visual Equipment:

a) Overheac vue foil projector

U) 35mm projector (if slices are useu)

2.3.1.1.2 Audio/Visual Aids:

a) Overheac transparencies

o) 35mm color transparencies (when slides are usec)

c) Training materials (hancouts anc/or manuals)

2.3.1.1.3 Room Set-up:

Everyone must be in hearing and seeing cistance ao ti"e
presentation.

REr4EMBEk: The best instructional program is no gooc if you

can't hear and see it!

2.3.1.2 Pre-Presentation

9 Review all training materials beforehano and be faniliar

with them.

- Make sure room, equipment, ano materials are all in oruer
and ready to go when you are.

REIEMUER: Prior planning prevents poor performance.

0 Set up audio/visual equipment.

0 Get aucio/visual aids ready for presentation.

2-184
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A) -ot sure all overlleac tronspartncles ur- ir tr e-:i

i c r t ~I )F Ll : ~1 1 UJI.*rti

thyA2ill plaJCeU inl carouselrit- ur',
5,i1: It if) l[JL kWIFLJJ ti l~ ii (Iuwfl GC th luw yOuui
wI ele Presentut io riff kilter).

a HanOoUt trdiilr) Jo

a) i U Fun i FUUi~, ~ld:Vr
(Vol. IV - AF'ViAL-TR-el-4(U23)

L) Composite Function Mocel of "Marufact rw Fri-cuct'
(NFG(O - Vol. V1I - PFWAL-TR-81-4023)

c) MFG None True

C) DESW Nuce Tree

0) IDEF Kit ove. S'heet

f) DlFFro

I) 1L)EF Temp la te-

(HaciCOU OUL section by section as applicatl c)

2.3.1.3 Presentation

* a-iv ifltiouucrlof

o) Iuc-Lue urpst i v -'-Apoint cf Vresirzr~acicr.

0) Set al-mosrnere conouci-ve to learning.

* uti rcutruiiu frteriais s*uep-Dy-step.

6 Use peer cross-referencing methoo to check for understanolng.

PEEk CU-kFkh WMTO

a) As Ano iracForstanos the point yoo've jest presestec.

u) Ask who isn't clear about it.

c) rSIK if anyone who unoerstanos the point can expiain

it to those who don't.

2-185
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NOTE: If you don't get any takers, you must explain it cver

aqain, if possible, in different terms.

0 REMEMBER:

Just because you've presented the material doesn't mean that
everyone has understood it.

2.3.1.4 Post Presentation

0 Try not to leave any question unanswered. If you don't
know, find out, and write or call with the answer.

0 At some time, a sheet could be filled out with the name,
organization, department, phone number, etc. of those
attending. Get sheet typed and make copies to give to
everyone. Use for:

historical record

contact sheet.

2.3.2 ICAIM IDEF/Architecture

2-186
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USAF MANUFACTURING

TECHNOLOGY PROGRAM

A MANUFACTURING TEC'1-'NOLOGY MODERNIZATION

PROGRAM CONCEPT FOR

INTEGRATED COMPUTER-AIDED MANUFACTURING (ICAM)

IDEF/ARCHITECTURE METHODOLOGY

PR4ACTOERSPRSNATO MNAco"TiI
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2.4 Technology Transfer Practitioner's "Train tne Trainers" Manual

FOREWORD

This Trainin2 ,lanual is cesionec tc help teach an. cvervi,. c 0'e

U.S. Air Force's Manufacturing TECHnology MODernization (TEH. '.'CO)
Program's use of relatec IDEF applications, concepts, and proceCreL.
also covers the use of the resulting Architecture in plannirc anc
controlling these Manufacturing Technology Modernization Prc-r f,.s0
upgrace the U.S. industrial base.

This training manual is uesicneo to give the instructor maxicr
efficiency in training manufacturing personnel by employing a step- .-sz..
process, section-Ly-section, cealino with the concepts anc procecures c
IUEFO Function Modeling, including reaoing, autnorino, commentin(: cr, arc
iteratin. IDEFO Function Moodes.

TRAIN THE TRAINERS

2.4.1 Introduction

This is an instructor's manual intenoec to aio trose teacrnic ac-
overvew of the Air Force Manufacturing Technology Mocernization (TEir
MO[) Program's use of relatec ICAM IDEFO Function Nloceling
NMehuOology. As an instructor's manual, it provides the elements arc ar
order u presentation needed in teaching. The oeveioping of style is
left to the iridividual instructor.

This instructor's manual consists of a guide for conducting anc
presenting a practitioner's-level briefing; a set of overhead
transparencies; anG a step-by-step text, containing the objectives cr
procedures to be covered, concepts, and a suggested narration, hancot
materials ano exercises.

The course materials are presented in a stanoardized format,
oividec into four sections. Each page is composed of a copy of the foil,
tne instructional objective that must be covereu with that foil, arc a
suggested narration that may be followed until inolvicual styles can "e
oevelopeo.

It must be maoe clear from the start that the ICAM Definitlor
Language (IDEF) requires that both functions and data necessary tc carry
out a process be modeled.

The IUEFO Function Modeling Methoiology concerns itself with tre
modeling of functions along with the data those functions employ.

The IuEFO Function Model is composed of ciagrams, text, anr(
glossary.
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overall planning for ant cofloctinf of actuW t'
ailmost as critical to accomplisninil participant ledrrirt. r LjeCt ve C
ttU L'OUrSe presentation material. Attention must Lte river, to F I 2Yar i:_
for presentation set-up, pre-presentation, presentation, dOG pcst-
p:rtstntdtion activities.

2.4.1.1 Presentation Set-Up

2.4.1.1.1 Audio/Visual Equipment:

a) Overheau vue foil projector

L;) hr-'nrT! projector (it' shoues are UO

2.4.1.1.2 Audio/Visual Aids:

a) Overneac transparencies

L) 35mai color transparencies (when sli( es are usec,

c) Trj1 iniin;i: mterijls (niincout s ;--n/cr ' n~

2.4.1.1.3 Room Set-up:

Everycne must be in nearinG anc seelnc cistance or ore
presentation.

kEME!~bEk: Th e Lnest irstructional prsocrai is no cc if
an't he'ar ana see it!

2.4.1.2 Pre-Presentation

0 Review all training materials teforen-,anc ane -,e fariliar
with them.

6 make sure room, equipment, anc materials are ai in trcer
ano ready to go when you are.

RE EMBER: Prior planning prevents poor performance!

* Set up audio/visual equipment.

0 Get audio/visual aids ready for presentation.
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a) Make sure all overhead transparencies are in tre::
order of presentation.

b) Make sure all 35mm color transparencies (when sli-e-
are used) are in their order of presentaticr r rc
they are all placed in carousel richt-readinn, 'a
slide in backwards or upside down can throw vrur
whole presentation off kilter).

* Handout training materials:

a) IDEF0 Function Modeling Manual
(Vol. IV - AFWAL-TR-81-4023)

b) Composite Function Model of "Manufacture Prrcu,_ct"
(MFGO - Vol. VII - AFWAL-TR-81-4023)

c) MFGO Node Tree

d) DES0 Node Tree

e) IDEF Kit Cover Sheet

f) IDEF Forms

Q) IDEF Templates

h) Copies of Presentation Materials

(Handed out section by section as applicable)

2.4.1.3 Presentation

* Give introduction

a) Include purpose and viewpoint of presentior.

b) Set atmosphere conducive to learnina.

8 Go through training materials step-by-step.
i.

0 Use peer cross-referencing method to check fr::.nderstancirc.

PEER CROSS-REFERENCING METHOD

a) Ask who understands the point you've just presented.

b) Ask who isn't clear about it.

c) Ask if anyone who understands the point can explain
it to those who don't.
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NOrE: If you don't get any takers, you must explain it cv-r

aqain, if possible, in different terms.

8 REMEMBER:

Just because you've presented the material doesn't mean that
everyone has understood it.

2.4.1.4 Post Presentation

0 Try not to leave any question unanswered. If you don't
know, find out, and write or call with the answer.

6 At some time, a sheet could be filled out with the name,
organization, department, phone number, etc. of those
attendinc. Get sheet typed and make copies to oive to
everyone. Use for:

0 historical record

6 contact sheet.

2.4.2 ICAM IDEF/Architecture
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ICAM

IDEF- ARCHITECTURE

TITLE SLIDE: ICAM IDEF/Architecture

COURSE OBJECTIVE: Orient and educate the executive leve'
and upper mid-management personnel
relative to the U.S. Air Force's
Manufacturing Technology Modernization
Program and the U.S. Air Force's :CAM
planning and analytical tools.

NARRATION: "THE OBJECTIVE OF THIS PRESENTATION IS TO INTRODUCE
ICAM DEFINITION METHODOLOGY (IDEF) AND T4E
UTILIZATION OF THE RESULTING ARCHITECTURE TO IMPRCVE
MANUFACTURING PRODUCTIVITY. WE WANT TO PROVIDE YOU
WITH A BASIC UNDERSTANDING OF THE CONCEPTS AND TOOLS
TO BE USED IN PUTTING TOGETHER AND MANAGING A
MANUFACTURING TECHNOLOGY MODERNIZATION PROGRAM.

"APPLICATIONS OF THE MANUFACTURING TECHNOL3GY
MODERNIZATION CONCEPT INCLUDE:

1. ANALYZING AND IMPROVING CURRENT PLANNING ANC
MANUFACTURING ACTIVITIES

2. PUTTING TOGETHER AND CARRYING CUT MAINU-
FACTURING TECHNOLOGY MODERNIZATION PROPOSALS

3. MANAGING PROGRAMS USING ICAM TOOLS"
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IDEF -ARCHITECTURE

" WHAT IS ICAM ?

* WHAT IS IDEF ?

" HOW DOES IDEF RELATE
TO ARCHITECTURE ?

INSTRUCTIONAL OBJECTIVE: To provide an understanding of
ICAM/IDEF Architecture.

NARRATION: "THIS SEGMENT OF OUR MANUFACTURING TECHNOLOGY

MODERNIZATION PROGRAM ADDRESSES THESE QUESTIONS:

WHAT IS ICAM?

WHAT IS IDEF?

HOW DOES IDEF RELATE TO ARCHITECTURE?"

I
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WHAT IS ICAM?

INSTRUCTIONAL OBJECTIVE: To provide an introductory break to the
subject of ICAM.

NARRATION: "WHAT IS INTEGRATED COMPUTER AIDED ,ANUFACTJR'NG?
(ICAM) ICAM IS A USAF THRUST USED TO COMBINE THE
POTENTIAL OF THE COMPUTER, INNOVATIVE MANUFACTURING,
AND NEW MANAGEMENT CONCEPTS TO IMPROVE PRODUCTIVITY,
ON ALL LEVELS, IN AMERICAN INDUSTRY."
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ICAM

INTEGRATED
COMPUTER-AIDED MANUFACTURING

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the
importance placed upon the manufac-

turing architecture developed using the
IDEF methodologies.

NARRAT:ON: "THIS USAF ICAM LOGO ILLUSTRATES THE :MPORTANCE
PLACED UPON THE MANUFACTURING ARCA:TECTURE DEVE:CPE.
BY THE IDEF METHODOLOGIES - IT LS THE CENTER PIECE ]F
THE PROGRAM - THE BASIS FOR DEVELOPING :NT7,:GRAT:
DATABASES AND DATA AUTOMATION.

"THE ICAM LOGO GRAPHICALLY REPRESENTS THE DISCIPLINES
OF MANUFACTURING THAT MUST BE RECOGNIZED AS :NTEGRAL
PARTS OF MANUFACTURING. THE CONCENTRIC PATTERN
CAPTURES THE TRANSITION FROM THE :NNER CIRCLE THRUST
AREAS OF CONCEPT THROUGH TO THE SHOP FLCOR AND
FINALLY TO THE PRODUCTION LINE FUNCTIONS AT THE OUTER
CIRCLE AREAS."
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PURPOSE OF ICAM

IMPROE
PRODUCTIVITYI

SYSTEMATIC APPLICATION4
OF

COMPUTER TECHNOLOGY

(MECHANISM)

INSTRUCTIONAL OBJECTIVE: To provide an understanding of 1COAM's

purpose.

------------------------------------------------------------

NARRATION: "THEREFORE - THE OVERALL PURPOSE OF ICAM IS TO
IMPROVE MANUFACTURING PRODUCTIVITY THRC'JGH SYSTEMAT7C
APPLICATION OF COMPUTER TECHNOLOGY. THE I1CAM
ARCHITECTURE OR FRAMEWORK THAT WE WILL 3E DISCUSSING
IS PREDICATED ON THIS 'SYSTEMATI7C A')PLICATION OF
COMPUTER TECHNOLOGY.'

"TO IMPROVE PRODUCTIVITY THROUGH THE CC-VELOPMENT AHID
IMPLEMENTATION OF NEW TECHNOLOGY, WE MJST SYSTEMA77-
CALLY 'PLAN - ORGANIZE - CONTROL AND COORDTNATE'
DATA. HERE WE DEFINE ICAM'S FUNCTION AS IMPROVE ?RC-
DUCTIVITY. THE MECHANISM TO 'MAKE IT, HAPEN' ALL 3E
THE 'SYSTEMATIC APPLICATION OF COMPUTER TECHNOLOGY'-'
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ICAM APPROACH
(CONTROL)

COMMUNICATION AND ANALYSIS

IMPROVE
PRODUCTIVITY

SYSTEMATIC APPLCATION

or

COMPUTER TECHNOLOGY
(MECHANISM)

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the fact
that communication and analysis is the
key control to improved productivity.

NARRATION: "THE ICAM APPROACH RECOGNIZES THAT MANUFACTURING IS A
VERY COMPLEX ENVIRONMENT COMPRISED OF MANY PEOPLE,
SYSTEMS, AND TECHNOLOGIES.

"WHEN WE REFER TO 'MANUFACTURING' WE ARE RELATING TO
THE 'TOTAL MANUFACTURING ENTERPRISE', INCLUDING MAN-
AGEMENT'S 'TOP-DOWN' REQUIREMENTS AS WELL AS 'BOTTOM-
UP' REQUIREMENTS OF THE FACTORY FLOOR.

"TO IMPROVE PRODUCTIVITY, A COMMON UNDERSTANDING OF
THE PROBLEM (EXISTING MANUFACTURING) AND A SOLUTION
(FUTURE MANUFACTURING) IS NECESSARY. THIS COMMON
UNDERSTANDING MUST BE COMMUNICATED TO AND ANLYZED BY
MANY DIFFERENT PEOPLE RANGING FROM THE SHOP FLOOR
USER TO THE MANUFACTURING ANALYST, TO THE SYSTEM
DEVELOPER, AND FINALLY ON TO MANAGEMENT."
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OBJECTIVE OF ICAM
(CONTROL)

COMMUNICATION AND ANALYSIS

INTEGRATED

MANUFACTURING IMPROVE COMPUTER AIDED

PRODUCTIVITY MANUFACTURING
(INPUT) (ICAM) (OUTPUT)

SYSTEMATIC APPICATION

OF

COMPUTER TECHNOLOGY

(MECHANISM)

INSTRUCTIONAL OBJECTIVE: To provide an understanding that by
utilizing manufacturing as an input, we
will accomplisn the function of
impruved proauctivity and Output
Integrated Computer Aided Manufactjring
(ICAM).

NARRATION: "TO SUMMARIZE - THE ICAM OBJECTIVE IS:

o FUNCTION - IMPROVE PRODUCTIVITY

o INPUT - EXISTING MANUFACTURING

o CONTROL - COMMUNICATION AND ANALYSIS

0 MECHANISM - SYSTEMATIC APPLICATION OF CCMPUTER
TECHNOLOGY

o OUTPUT - INTEGRATED CCMPUTEP AI3ED MANUFACTJR:NG
(I CAM).

ICAM RECOGNIZES THAT DRODUCT:V:TY CAN SE :MPROVEC ' CT
JUST THROUGH THE IMPLEMENTAT ION OF NEW ,AANUFACTUR'JG
TECHNOLOGY, BUT ALSO THROUGH THE SUCCESSF;JL
INTEGRAT:ON OF THAT TECHNOL'C'GY :TO EXIST:NG
MANUFACTURING. "
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OBJECTIVE OF ICAM
(CONTROL)

COMMUNICATION AND ANALYSIS

INTEGRATED

MANUFACTURING IMPROVE COMPUTER AIDED
PROOUCTIVITY MANUFACTURING

(INPUT) (ICAM) (OUTPUT)

SYSTEMATIC APPLICATION

OF

COMPUTER TECHNOLOGY

(MECHANISM)

INSTRUCTIONAL OBJECTIVE: To provide an understanding that by
utilizing manufacturing as an input, we
will accomplish the function of
improved productivity and output
Integrated Computer Aided Manufacturinc
(ICAM).

NARRATION: "TO SUMMARIZE - THE ICAM OBJECTiIE IS:

o FUNCTION - IMPROVE PRODUCTIVITY

o INPUT - EXISTING MANUFACTURING

o CONTROL - COMMUNICATION AND ANALYSIS

o MECHANISM - SYSTEMATIC APPLICATION OF COMPUTER
TECHNOLOGY

o OUTPUT - INTEGRATED COMPUTER AIDED MANUFACTLR:NG
(I CAM).

ICAM RECOGNIZES THAT ?RODUCT:VITY CAN EE :MPOVE3 ' CT
JUST THROUGH THE IMPLEMENTATION OF NE4 ANU.FAC,'TGP:T:G
TECHNOLOGY, BUT ALSO THROUGH THE S'C.ESS E:JL
INTEGRATION OF THAT TECHNOL2GY :NiTa EX:(ST:NG
MANUFACTURING."
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IMPROVE PRODUCTIVITY
COMMUNICATION AND ANALYSIS

MOO rLIMMT1"NlA

~~TU
uiCo IONM

30LUMM

SVTISMATIC APftICATION

COMPUTEN TuIcOLO4y

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the
IDEF0  decomposition process and the
ICAM life cycle.

NARRATION: "LET'S NOW TAKE AN IDEF0 FUNCTION ANALYSIS APPROACH
AND FURTHER DECOMPOSE (OR BREAKDOWN) THE ICAM LIFE
CYCLE MODEL CONTEXT WE JUST DEFINED AND DISCUSSED.

"HERE THE ICAM APPROACH BEGINS TO TAKE SHAPE. ICAM
HAS ESTABLISHED A 'SYSTEM DEVELOPMENT LIFE CYCLE' TO
CONTROL ITS PROGRAM - UNDERSTAND THE PROBLEM, FORMU-
LATE THE SOLUTION, BULD THE SOLUTION, AND IMPLEMENT
=i-SOLUTION.

"EACH IS A FUNDAMENTAL 'COMMUNICATION AND ANALYSIS'
ACTIVITY INVOLVED IN THE TRANSISTION OF EXISTING
MANUFACTURING TO THE FUTURE ICAM."
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IMPROVE PRODUCTIVITY

COb..NIIIIJNCAru nu N O ANALIJI

-I-JATA0-ck .. 1
UMFa fTH4 14 , .S*Nl-5I

Of IN I a

FOR AM

A IfiN o"__TH

SYSTEMATiC A0PtICATpN-
or SISTI!# ENOMCERUINo .ATHOO

COMPUTSM tECH0dOIlOQv

INSTRUCTINAL OBoECTIVE: To cml r-)v re ilG e rs3flr.( n a Of tfle
ceccmos t in or-ocess and the

C,dM :y cV'i

NARRATION: "THE I A S Y ST EM ZEJK iT T:? VQ' LE :SSIMIL:AR
TO OTHER SUCH LIFE CY(CU--EECP THAT :CAM RECOGNIZES
THAT THE CURRENT ENV R GN iEN T M UST BE STUjDIED I N

LEAL TOD DETERM:NE TH-E NE: ) THAT E:RONMENT TO
PERMIT AN I-ODPE- U -A NA0D:N G D10 EOPLE,
SYSTEMS, AND 7TEC'HNOLOGIES).

THE USE OF A STRUCTURED SYSTEM DEFINITION SUCH AS TH E
USAF ICAM/IDEF METHODOLOGY hi1LL FAC:LITATE BETTEP'
UNDERSTANDING, COMMUNIkCATI7ON, AND ANALYSIS OF THE
PROBLEM. IY EM'HASIING THE 'UNDERSTANDING OF THE
PROBLEM' PHASE, ICAM BELIE/ES THAT THE TOTAL COST 7N

TERMS OF TIME AND MONEY FIQR SYSTEM DEVELOPMENT AND
IMPLEMENTATION WILL BE- REDUCED, RESULT:ING IN THE
SUCCESSFUL INTEGRAT1GN OF N-1- TECHNOLOGY IN7TO
EXISTING MANUFACTURING.

(TALK THRU CHART DISCOUSSING FUCIOS NPUTS, C SN-
TROLS, OUTPUTS, AND MECHANISM--.
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IMPROVE PRODUCTIVITY
COUMUNICArION AND ANALYSI8

VICNNOOOQY I
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COMMUNIATION, AN ANALYIS OF ESOLUTION. THE

DENSIN IS(TNE CONSTUTEUANDMNTEGST S INTO

NEEDS TO IDENIFY THE IMP LEMENT WIH AN E

I. Ai

EVALUATED FOR ICLUSION IN SOTIONB'FTR EIN
"SN ASTUTRDSYSTEM DEFINITIONME OD1
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IDEF MEHODOLOYSTEACGLI TATE EIEERDSADIG
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WHAT IS IDEF?

iNSTRUCT:CNAL OBJECT1VE: To provide an understanding of the ICAM
Definition (IDEF) method, language or
technique.

NARRATION ':DEF, THE '!CAM DEFINITION' METHOD, IS A STRUCTURED
APPROACH TO A MODELING METHODOLOGY WHOSE PURPOSE IS
TO GRAPHICALLY CAPTURE CHARACTERISTICS OF THE MANU-
FACTURING FUNCTIONS, INFORMATION SUPPORT FUNCTIONS,
AND THE DYNAMICS OF THE FUNCTION AND INFORMATION
INTERACTION."
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IDEF - A SYSTEM
DEFINITION METHOD

IOEFCONTROL

____T~ - WPU 4Cto OUTPUT

I Id RELATIO

Manueactuqlnq.. Fi.......± AT RUT I ALA lION

INSTRUCTIONAL009 OBJETIVE T itrdCLheA DF 0 fuct1

II

NARRATION:~~~'S7" 'AN jDE FUCIO MOFL UANSESSEII USIN

INSRUC RENLAOJTIVE: TE BAiCtodc FUNTINA BRADO ORuncto-

POSITION OF THE MANUFACTURING ENTERPRISE."

Ij
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IDEFO -FUNCTION MODEL

PtAM 9UG

0~. PLAIMAUFCTUIN

INTRCTONLOBECTE:T ToE'KY inROetIDEDOFCLTT fuctOnR

NARRRATONCO'LTSUCONTUTATPLVLFUC"NMDLO
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IDEF = FUNCTION MODEL

P~OOUGT P1.A

INSTUCTONA OE CTIVE To itouc h DFafnto

modelig mtoooy

---- --- --- ---- --- --- ---- --- --- ---- --- --- ---- --- ---

NARRATION: "WHAT IS B I TANSM ED AN HTI H EUT
HERE WE INPUT 'PRuOUaCT DSIG'IT H UCIN O

'PLA: MANUFCUIG.
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IDEF. FUNCTION MODEL

I MANUFACTUAING PtAN

a"o PLAN FPk

Koy: MATEIL

INSTRUCTIONAL OBJECTIVE: To introduce the IDEF0  function
modeling methodology.

NARRATION: 'OUR PRODUCT DESIGN 'INPUT' IS BEING TRANSFORMED INTO
A MANUFACTURING PLAN AND EVENTUALLY INTO A PRODUCT
'OUTPUT'.

'THE 'OUTPUT' OF THE FUNCTION 'PROVIDE MATERIALS AND
RESOURCES' IS 'MATERIALS AND RESOURCES'.

"IN ORDER TO ACCOMPLISH OUR 'PERFORM MANUFACTURING'
FUNCTION, WE MUST 'INPUT' MATERIALS.'
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IDEF. - FUNCTION MODEL
PRODUCT REOUIREENTS

WANUFACTURtNG PLAN

PRODUCT PLAC

STE ATINS

'PLAN MANUACTURING' S- INFUEN CB PRDC

PN: C'..a PLANNON

INSTRUCTIONAL OBJECTIVE: To introduce the IDEF 0  function
modeling methodology.

NARRATION: "WHAT INFLUENCES THESE FUNCTIONS?

'PEN MANUFACTURING' IS INFLUENCED BY 'PRODUCT
REQUIREMENTS'A

'PROVIDE MATERIALS AND RESOURCES' AND 'PERFORMMANUFACTURING' ARE INFLUENCED BY THE 'MANUFACTURING J
PLAN'.

WHAT IS NECESSARY TO CARRY OUT THESE FUNCTIONS?

'PERFORM MANUFACTURING' REQUIRES THE MECHANISM OF
'RESOURCES' SUCH AS EQUIPMENT, TOOLS, AND PEOPLE.

THE OTHER FUNCTIONS REQUIRE PEOPLE PLANNERS AND

BUYERS."
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IDEF- FUNCTION MODEL
PRODUCT REQUIAIMiNST

OfSOON PLAN MANUFACTURING PLAN

YO TOLLPUSRFOR PHAOTCT

*69-

INSTRUCTIONAL OBJECTIVE: To introduce the IDEFO function
modeling methodol ogy.

NARRATION: "HERE WE HAVE CLEANED UP OUR IDEF0 MODEL DIAGRAM FOR
YOU TO ILLUSTRATE THAT:

IDEF IS USED TO PRODUCE A FUNCTION MODEL
PERSPECTIVE, A BLUEPRINT, A STRUCTURED
DESCRIPTION OF WHAT IS BEING PERFORMED.

YOU MAY FURTHER DECOMPOSE EACH OF THESE
FUNCTIONS TO PROVIDE A BREAKDOWN TO ANY
DESIRED LEVEL OF DETAIL, THEREBY PROVID-
ING A FUNCTIONAL ARCHITECTURE OR FRAME-
WORK OF MANUFACTURING."
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IDEF - A SYSTEM
DEFINIT(ON METHOD

L:UN HROL

,off,, I$AN, WMOM L --- . ,*.

ON OIL A NON

l&nufactucIng - . . - ' AIR U, I RAIO0

8ALArION

60-1 20

INSTRUCTIONAL OBJECTIVE: To introduce the IDEF1  nformation
modeling methodology.

NARRATION: "THE IOEF I  INFORMATION MODEL PROV:DES AN IN-DEPTH
DESCRIPTION OF INFORMATION BY FOCUSING ON THE STRUC-
TURE OF INFORMATION IN SUPPORT OF WHAT IS BEING
PERFORMED.

"WE FEEL THAT THIS MODELING PERSPECTIVE iS ABSOLUTELY
ESSENTIAL TO THE INTEGRATION OF 7DEF O FUNCTION MODELS
AND THE DEVELOPMENT OF AN INTEGRATED DATABASE.

"THE 1OEF1 INFORMATION MODELS ARE PROVING TO BE
ICAM'S KEY SYSTEM INTEGRATION TOOL."
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IDEF INFORMATION MODEL

.4v
- 1I:M ASLATION

WN RELATION ATTESUTO LT

!!cz1 RELA T10
gjFnT1 CLASS

W I RELATION

INSTRUCTIONAL OBJECTIVE: To introduce the IDEFi information
modeling methodology.

NARRATION: "AN IDEF1 INFORMATION MODEL CAN ANSWER SPECIFIC QUES-
TIONS REGARDING ANY INFORMATION ELEMENT (ENTITY
CLASS) - SOMETIMES THE IDEFt MODEL ANSWERS QUESTIONS
NOT DEFINABLE IN IDEF0 FUNCTION MODELS.

"PLEASE AGAIN NOTE THAT WE HAVE PROVIDED A MODEL KEY
ON EACH OF THESE PRESENTATIONS TO FACILITATE YOUR
UNDERSTANDING. THE IDEF 1 PRIMITIVES ARE ENTITIES,
ATTRIBUTES, AND RELATIONS.

"LET'S EXAMINE THE RELATIONS BETWEEN OUR MANUFAC-
TURING PLAN AND THE OTHER ENTITIES SHOWN."
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IDEF INFORMATION MODEL

Olt IA VIO FOR

- 41 " I.TON

-N AILArSO- ;1 1UT RELATION

54 IATION

22

INSTRUCTIONAL OBJECTIVE: To introduce the IDEFI informnation
modeling methodology.

NARRATION: "WHAT IS THE RELATION OF ALL THE OTHER INFORMATION
ELEMENTS SHOWN TO THE 'MANUFACTURING PLAN' ENTI7TY
CLASS?

EACH 'PRODUCT' HAS A SPECIFIC 'MANUFACTURING
PLAN.'

EACH DESIGN HAS A SPECFC 'MANUFACTURING PLAN.'

MANY PRODUCT REQUIREMENTS MAY BE SATISFIED BY
r _FlMANUFACTURING PLAN.'

MANY 'RESOURCES' ARE REQUJIRED BY THE 'MANUFAC-

TURING PLAN.'

MANY 'MATERIALS' ARE RECILIREI BY -HE
',MANUFACTURING PLAN.'
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IDEF - INFORMATION MODEL

MN RLATIN t~ RATIONS

UPI&T PLAN8

M1 RELATION

59-1 23

INSTRUCTIONAL OBJECTIVE: To introduce the IDEFI information
modeling muethodol ogy.

NARRATION: "FOLLOWING THE SAME ANALYSIS TECHNIQUE WE HAVE NOW
COMPLETED THE RELATION DIAGRAMMING FOR THE RELATION
CLASSES SHOWN."

(REVIEW EACH USING 'MANUFACTURING PLAN' AS 'CENTER.')
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IDEF INFORMATION MODEL

OAME A E 1

4- A-n CEU i

O~v~OPk NA.N~ N' f~wi~~uo

59- 24 ~

NSRCIONAL OBJIECTIIE: To rr)v -r- rt ro u clo n t o thie :DE F
fl7rm~':, .:'i~ lOmetrlcQOlogy

NARRAT'ON: 'LET'S EXAME SOE* h~C~SCS R TT-
BUTE CLASSES OF 7-ELK- EN:T L.ASSES WHICH ARE
NECESSARY 7O SE ANiE.

(REVIEWM ATTR.7I3LJT E CL A S E

'IDEF'13 js: C~.Y&R~1TION ODEL ~~
S PEC7/'E. A AND A STRUCTURED
DESCR'?7!CN I- - , PMAT-CN 7LEMENTS.

"THE MODE. DIE :N ('S~ O5FE-PNCES, RELATES, AND
CHARACTERZES 'IFRA :,N 7 THE LEVEL OF DETA: L
NECESSARY TM 5UP~eP- ',NC - UEATE TEMANUFACTURING
ENVIRONMENT.

'iDE~ MEEL - 7MuNCAT THE :NTER-
RELATONSvri: 'F<~E 2 A :NTEGRATED
COMPUTER A:5ED )

I D. E. F' NALYZE THE CO3M-
MON, -' \ ,;ATN NEEDS 'F THE
MANUFACTJ'1 -;v ,>
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IDEF -- DYNAMICS MODEL

PROV1OB ACOU4NE
NSOJRCIE MATEIALS

MlI-

INSTRUCTIONAL OBJECTIVE: To introduce the IDEF 2  dynamics
model i ng methodology.

NARRATION: "THE IDEF 2 DYNAMICS MODEL REPRESENTS THE TIME DEPEN-
DENT CHARACTERISTICS OF MANUFACTURING. IT IS USED TO
DESCRIBE AND ANALYZE THE BEHAVIOR OF FUNCTIONS AND
INFORMATION INTERACTIONS OVER TIME."

2-374
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IDEE - DYNAMICS MODEL
PROVO( *CQU.A*

_jTE30UACgZO OQ ATR.AL3

INSTRUCTIONAL OBJECTIVE: To introduce the IDEF 2  dynamics
modeling methodology.

NARRATION: "IDEF 2 MODELS ANSWER SPECIFIC QUESTIONS ABOUT ANY
OBJECT OR INFORMATION AS IT PASSES THRCUGH THE VANU-
FACTURING ENVIRONMENT.

FOR EXAMPLE:

WHAT ACTIVITI-L DOES THE MANUFACTURING PLAN FLOW
THROUGH? 'PROVIDE RESOURCES' AND 'ACQUIRE
MATERIALS.'"
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IDEF2 - DYNAMICS MODEL

= p"Ovial 
ACa lag

/\KISQ 0UNCts WQ\ ARIAS

5B*I, 2?

INSTRUCTIONAL OBJECTIVE: To introduce the IDEF 2  dynamics
modeling methodology

NARRATION: "WHAT TIME IS REQUIRED TO ACCOMPLISH THESE
ACTIVITIES?

WHAT TIME IS CONSUMED IN QUE WAITING TO BE PROCESSED
BY THE ACTIVITIES?

WHAT RESOURCES ARE ALLOCATED, UTILIZED, AND DEAL-
LOCATED BY THE ACTIVITIES?

"ONCE THESE QUESTIONS HAVE BEEN ANSWERED, BECAUSE OF
TIME RELATIVE INFORMATION ASSOCIATED WITH EACH
QUESTION, FURTHER QUESTIONS MAY BE ANSWERED REGARDING
PERFORMANCE OF FLOW - SUCH AS:

WHAT IS THE TOTAL PROCESSING TIME OF THE
MANUFACTURING PLAN? - WHAT IS THE TOTAL TIME A
MANUFACTURING PLAN IS WAITING IN QUE TO BE PROCESSED?
- WHAT IS THE UTILIZATION OF RESOURCES AND WHAT
STATISTICS ARE ASSOCIATED WITH THESE TIMES.
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IDEF - DYNAMICS MODEL

51 l 2

INSTRUCTIONAL OBJECTIVE: To introduce the IDEF 2 dynamics mod-
eling methodology.

NARRATION: "IDEF 2 THEREFORE IS USED TO PRODUCE A DYNAMICS MODEL,
A 'SCENARIO' - A STRUCTURED DESCRIPTION OF THE TME
ORIENTED BEHAVIOR OF FUNCTIONS AND INFORMATION, AND
PREVIOUS QUANTITATIVE INFORMATION AS TO THEIR
SEQUENCE, DURATION, AND FREQUENCY AT A LEVEL OF DE-
TAIL NECESSARY TO ANALYZE HOW MANUFACTURING IS PER-
FORMED. (I.E. COMMUNICATE FUNCTION/INFORMATION
INTERRELATION - ANALYZE RESOURCE UTILIZATION
(THROUGHPUT TIME COSTS')

2-377
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HOW DOES IDEF
RELATE TO

ARCHITECTURE ?

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the
relationship between ICAM !DEF method-
ology and the resulting manufacturing
architecture

------------------------------------------------------------------

NARRATION: (PASS OUT ARCHITECTURE BOOKS AND NODE TREES.)

"THE HANDOUTS YOU HAVE JUST RECEIVED INCLUDE AN EX-
TRACT FROM AN ICAM 'ARCHITECTURE OF MANUFACTURING'
REPORT. THE GENERIC DIAGRAMS AND RESULTING ARCHI-
TECTURE PROVIDED WERE DEVELOPED BY A COALITION OF
AEROSPACE COMPANIES AND OTHER ORGANIZATIONS FOR THE
AIR FORCE. THIS PACKAGE IS REFERRED TO AS MFGO. THE
CORRESPONDING ICAM DESIGN ARCHITECTURE IS REFERRED TO" AS DESO. i

"THE MANUFACTURING ARCHITECTURE NODE TREE PROVIDES A
PICTORIAL REPRESENTATION OF THE IDEFO DIAGRAMS
PROVIDED IN THE HANDOUTS.

"WHENEVER WE REFER TO THE ICAM MANUFACTURING
ARCHITECTURE THROUGHOUT THE REST OF THIS
PRESENTATION, WE ARE REFERRING TO THESE DOCUMENTS AND
ANTICIPATED UPDATING DOCUMENTS TO BE PUBLISHED BY THE
AIR FORCE IN THE FUTURE."
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ARCHITECTURE
STANDARD FOR COMMUNICATION

50-1 3

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the fact
that the generic manufacturing archi-
tecture provides a standard for com-
munication.

NARRATION: "THE GENERIC ICAM MANUFACTURING ARCHITECTURE HAS BEEN
AND IS BEING DEVELOPED THROUGH COALITIONS OF
AEROSPACE CONTRACTORS.

"EACH COALITION PARTICIPANT MODELED HIS OWN 'FACTORY
VIEW' OF THE ARCHITECTURE.

"THESE INDIVIDUAL FACTORY VIEWS WERE THEN COMPOSITED
INTO THE GENERIC MANUFACTURING ARCHITECTURE.

"WHEN YOU UTILIZE THE GENERIC ARCHITECTURE PLAN AND
DEVELOP YOUR MANUFACTURING TECHNOLOGY MODERNIZATION
PROGRAM, THE PROCESS IS REVERSED.

"THE GENERIC ARCHITECTURE PROVIDES A STANDARD FOR
COMMUNICATION, UNDERSTANDING, AND ANALYSIS."

2-379



FTR.1C4IOOOOU

8 Septemcer 1983

ICAM

INTEGRATED
COMPUTER-AIDED MANUFACTURING

At- 31

INSTRUCTIONAL OBJECTIVE: To provide a review of the ICAM logo
and its pictorial representation of the
generic manufacturing architecture.

NARRATION: "THE ICAM LOGO WE REVIEWED EARLIER SHOWS THE ICAM
MANUFACTURING GENERIC ARCHITECTURE AS THE CENTER
PIECE OF THE ICAM PROGRAM.

"THE IDEF1 INFORMATION ARCHITECTURE TARGETS DIRECTLY
INTO THE SURROUNDING INTEGRATION RING OF DATA BASE
AND DATA AUTOMATION.

"THAT'S ONE OF THE REASONS THE AIR FORCE REQUIRES A
MANAGEMENT INFORMATION SYSTEM (MIS) PLAN AS A PART OF
THE MANUFACTURING TECHNOLOGY MODERNIZATION PROGRAM."
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ARCHITECTURE

MANUFACTURING

0AN .AN &

.un TJ TOOL TOOLMG

~ZZCOMMUNICATE:,:
'IMPROVE'

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the fact
that the generic manufacturing archi-
tecture provides a communication tool
between management and technical per-
sonnel at all levels.

NARRATION: "IN SUMMARY, THE MANUFACTURING ARCHITECTURE PROVIDES
BOTH A MANAGEMENT TOOL AND A TECHNICAL TOOL TO IM-
PROVE UNDERSTANDING AND COMMUNICATION.

"MANAGEMENT CAN USE THE ARCHITECTURE TO PLAN, ORGA-
NIZE, AND CONTROL THE INTEGRATION OF NEW MANUFAC-
TURING TECHNOLOGY.

"TECHNICAL PERSONNEL CAN USE THE ARCHITECTURE TO ANA-
LYZE, INTEGRATE, SYSTEMATIZE AND DESIGN THE INTEGRA-
TION OF NEW TECHNOLOGY.

"AND MAYBE MOST IMPORTANT, TO IMPROVE COMMUNICATION
BETWEEN EACH OTHER!!!"
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ARCHITECTURE

I RCECTURPE

-V3

/

/

INSTRUCTIONAL OBJECTIVE: To provide an understanding that all
three IDEFo, IDEF 1 , and IDEF 2 modeling
methodologies constitute the generic
manufacturing architecture.

NARRATION: "INDIVIDUALLY AND COLLECTIVELY:

1) THE MFGO/IDEFo FUNCTION MODEL
'A BLUEPRINT OF FUNCTIONS.'

2) THE MFGI/IDEF[ INFORMATION MODEL

'A BLUEPRINT OF FUNCTIONS.'

AND

3) THE MFG2/IDEF2 DYNAMICS MODEL

'A SCENARIO OF FUNCTION/INFORMATION
INTERACTION.'

FORM THE ICAM ARCHITECTURE .

EACH OF THE MODELS REPRESENT A DISTINCT BUT RELATED
VIEW OF MANUFACTURING.

EACH USES A STRUCTURED IDEF METHOD TO BETTER
UNDERSTAND, COMMUNICATE, AND ANALYZE EXISTING AND
FUTURE MANUFACTURING.

EACH SUPPORTS THE DEVELOPMENT OF STATE-OF-THE-ART
MANUFACTURING TECHNOLOGY AND !NTEGRATION OF THAT
TECHNOLOGY INTO EXISTING MANUFACTURING.'
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13

IDEF AND ARCHITECTURE ARE TOOLS .........

NOT OBJECTIVES

INSTRUCTIONAL OBJECTIVE: To provide an understanding that IDEF
and architecture are a tool.

NARRATION: "LET'S KEEP IN MIND:

1DEF AND ARCHITECTURE ARE TOOLS -

NOT OBJECTIVES!!

J;

2-383



Septemt~er S3

IDEF ~-ARCHITECTURE

SYSTEM LIFE CYCLE

\V\\

OUN &1A OWGj OtRALWNI j oagcws4 JhM~bt#MA riot
on OU itt I ul

.:ouiisAn flNter I TAIL. I lSw.sCAT1001. TEbT
ONTION ECICArlofoi *watfimArto". ACCIPYANCI

A&OfbNT98T *MAMNTENANCE

INSTRUCTIONAL OB.JECTIVE: To orovice ar ;ncerstanding of the
relationship :-e:Meen I.CAM IDEF,'archi-
tect.ure and tne :C,'A zijsten life cycle
concept.

NARRATION: "WE UTILIZE THE IDEF SYSTEM, DEFINIT0,N ME 7OCOL0G1IES
AND RESULTING ARCHITECT'RE 70 SETT7ER *NDERSTANC 'AS
is, PROBLEM AND DESIN THE T70 3E' S0LIJT:cN.

"THIS APPROACH PROVIDES THE C-'MPUTER,- S YS T E. "S ERS
WITH T"HE ABILITY TO DEFINE AND ,RTiCJLATE- 7HE:,R
REQUIREMENTS TO COMPUTER PEOPLE.

"THE STRUCTURED APPROACH OF 3UiLDINC, 4CCE S M.AY ,N- -

CREASE EARLY PROGRAM COSTS BUT ~T MI REDUCE- 'VERAL
PROGRAM COSTS AND TIME SPAN.

(POINT TO SHADED AREAS OF CHART) AS .1APPRCPRIAT.E.'

"IT IS OUR BELIEF THAT APOIT:CNAL E-XPE'NCITjRE7S OF
RESOURCES EARLY IN THE PROGR AM UNDERSTANC:NG T- E
PROBLEM' AND 'DES:GNiNG THE SkOUITION' 4ALL MORE -A"'
OFFSET THE TRADITIONAL APOcrJAC, :-7TS E( IEC N
THE PAST.'
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IDEF IS THE METHOD

ARCHITECTURE Is THE MEANS

PRODUCTIVITY i, m" OBJECTIVE

SB-I

INSTRUCTIONAL OBJECTIVE: To provide an understanding of the
relationship of IDEF, architecture, and
productivity.

NARRATION: "IDEF IS THE METHOD!!

ARCHITECTURE IS THE MEANS!!

PRODUCTIVITY IS THE OBJECTIVE!

23I
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IDEFO
CONTROL

FUNCTION OUTPUT

MuSCHANS3M

AUTHORING
CONCEPTS AND PROCEDURES

TITLE SLIDE: DEFo Authoring Concepts and Procedures

COURSE OBJECTIVE: To teach an understanding of the authoring
concepts and procedures involved in 'DEFr
function modeling.

NARRATION: "AN [DEFD FUNCTION MODEL GRAPHICALLY SHOWS OBKECTS
AND/OR !NFORMATION PERFORMED BY MEN AND/OR MACHINES
THAT ENABLE YOU TO UNDERSTAND A SYSTEM."
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AUTHORING CONCEPTS I-EARING OBJECTIVES
AND PROCEDURES

I JNOIASTANO 109F (FUNCTION W0060) afAP4IC SYNTAX. .4 SYMBOLS

I =&ILSTANS THE SA86C CONCEPTS Of QaFP

3. NtA TH6 OPPERNN USES T"AT OATA CAN PLAY IN FUNCTION

woodLiM i M. &~ a4P**

& CONTROLs
e. OUT14TS
4. ICASMU

4 2affATANO IEP (PUNCTION MODOEL OSAGNAM aficow~oodylo

6-g. gU AUJTSOM AND NEPUSIMG 106%

(OUNCTION UOCEL) O0AGRAUG.-

NARRATION: "COURSE LEARNING OBJECTIVES:

TO ENABLE YOU TO UNDERSTAND IDEFO FUNCTION MODELING
IN TERMS OF:

1) BASIC CONCEPTS
2) GRAPHIC SYMBOLS
3) FUNCTIONS AND DATA
4) DIAGRAMS AND DECOMPOSITION
5) AUTHORING AND REFINING IDEF0 FUNCTION MODEL

DIAGRAMS"
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AUTHORING CONCEPTS DEFINITIONS AND EXAMPLES

DUNT10H. 1zAMft3 IN CP. l
SYNTAX 16 SYMBOLS.

STUSBOL S

SIJCTUAL C0MPONENTS 0a O* 8OE

" StAS THAT ORF~d INLATIONS INAS: S ONL 3unam -4 OaOZE$ W
AMONG THE COW-O4STe A 0kaNAM LAYOUT'

39MANTC . COOW S co018W7co .

" UGM11 OP SYNTACTC* PWICTNMQSB 505
COW00410"

S *TeRACa-co"61RAWTS
AfNOWS

" 1INNWTATWOa OP 11TACTC *IUW ONLY 3-4 SOXES Of A
VA" a OAGRAN LAYOUT'

* LESS THAN 3 SOXES
-NOT QKOUOH OSTAIL

* MO0S THAN 4 SOME$
-C-LUTTERS ANO 01TRACTS
FROM *SAOASS.ITY

56-2

INSTRUCTIONAL OBJECTIVE: To teach an understanding of te as

concepts of IDEF0 function 'oceling.

CONCEPT: IDEF 0 function modeling comm~unicates y
using symbols put together in a strc-

tured way to give meaning.

REFERENCE: AFWAL-TR-81-4023/ITEGRATED C•OMP'2-O

AIDED MANUFACTURING (ICAM2, Arcn,,-
tecture Part 11, Volume 1V - Finct~on
Modeling Manual (IDEF0 )

SEE: "SYNTAX," Section 6, 6.6.1, Pg. IC6

"SEMANTICS," Section 6, i6.6.1, Pg. 106

NARRATION: SYNTAX AND SEMANTICS

"IN THE IDEF0 CONTEXT SYNTAX RELATES TO THE ORDER OF

SYMBOLS AND RULES USED T-o-OMMUNICATE INFORMATION :N
IDEF 0 FUNCTION MODELING.

"IN THE IDEF0  CONTEXT SEMANTICS REFERS TO THE

'MEANING' OF THE IDEF- SYMBOLS AND OULES."

2-388
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AUTHORING CONCEPTS FUNCTION

FUNCTION'

' A Acrivry, 4criA ,,=sa opa"ot~
*A OSSC11WIS 001WW*T NAFPtNeel A PARTSCMA

IENv.ONU0"" - ~~r ff MdA TO000 SWE11M
*PUNCTIONG 714*7 An 6 Plofti 1AAC4&

COWJUraf. 1TC

0 ACTIWE VEU On VGin ~Aft*

* 0CSn OVENM TOM
* MCOGNIin.E NO&T6

INSTRUCTIONAL OBJECTIVE: To teach an understanding of "function"
in the IDEFO context.

CONCEPT: A function is a coordinated activity,
process action, or operation used to
accomplish a specific end.

-------------------------------------------------------

NARRATION: "THE DEFINITION OF A FUNCTO T N IDE:0 MDE.G 5
AN ACTIVITY, ACTION, PROCESS, OR OPERATO THTT
DESCRIBES WHAT HAPPENS IN A PARTICULAR ENVIRONMENT,
THAT IS A DESCRIPTION OF WHAT IT MEANS TO DO
SOMETHING. THESE FUNCTIONS ARE DONE BY PEOPLE,
MACHINES, COMPUTERS.

"WE NAME A FUNCTION WITH AN ACTIVE VERB AND A VERBPHRASE. A FUNCTION IS AN ACTIVITYATOPOES
OR OPERATION THAT OCCURS OVERTIME, ANO IT PRODUCES
RECOGNIZABLE RESULTS."
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8 Septemoer 1983

AUTHORING CONCEPTS SYNTACTIC COMPONENTS: BOXES

IF TION

Moxe ANEs" MllrtlN G

* PNCTION GYNTAX 18 A 9O

59-J I

INSTRUCTIONAL OBJECTIVE: To teach ;n understanding of 'boxes" as
symbols representing functions in the
IDEF0 function modeling methodology.

CONCEPT: If we have a standard symbolic way of
representing functions we can begin to
model functions.

NARRATION: "A FUNCTION IS ALWAYS REPRESENTED GRAPHICALLY WITH

BOX IN THE IDEF 0 FUNCTION MODEL DIAGRAM.

RE INFORCEMENT:

"A FUNCTION CAN BE AN ACTIVITY, AN OPERATION, AN
ACTION, OR A PROCESS."
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AUTHORING CONCEPTS DATA

OIEIkI1'ON

0INFORUATION / P"4Y66CAL OBJECTS

CHARACTEISTICS

*uOUSI on N.OUN PHRAGI

$111LATQEN" TO f==T~f

OUNDUNGO CNANWO &T FUNCTION

00OITNIPA ON A*F9CT FUNCTKON

*NBBULT rom FUNCTION

OCANNY OUT FUNCTION

INSTRUCTIONAL OBJECTIVE: To teach an understanding of data
definition characteristics, and rela-
tionships in IDEF0 function modeling.

CONCEPT: Data is information or physical objects
involved in an activity, process,
action, or operation.

NARRATION: "DATA IS THE INFORMATION AND THE PHYSICAL OBJECTS
THAT ARE RELATED TO FUNCTIONS.

"DATA IS NAMED WITH A NOUN OR NOUN PHRASE: EXAMPLE;

o RAW MATERIALS
o PRODUCT
o WORK ORDER"
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8 Septener 1987,

DATA. PRIOR TO/ RESULTING
AUTHORING CONCEPTS1 FROM ACTIVATION OF FUNCTION

I OATA PN,0 TO DATA RISIATWhO PRO"
ACTIMAYVOW OfFkMUNCYK I FUNCTION ACTIVAtIk O" UWCTION

O~1ujC 0 PLAN FOR 0 1AAMPACT40 -M

0 US MNT 49 OUSPODC OWC

&PQCS 1A Y1ci06

*RAW WAVSMM.LS 0 &MANS PART 0 PASMATIO PARTS

@LaOPOMTO CA

0 016TIMATIOS

INSTRUCTIONAL OBJECTIVE: To teach an understanding of data orior
to and resulting from an dct:1vat.-n -.1
a function.

CONCEPT: Something happens to dar3 as a reSUlt
of a function's activat:'on.

NARRATION: "WHEN THE FUNCTION (POINT TD :7' 'PLAN Z

MANUFACTURE' IS ACTIVATED, THE REQUIE ESFTR
MANUFACTURING A PRODUCTION RESULTS IN AMANLWCUN
PLAN.

"WHEN THE FUNCTION, 'PRODUCE PRODUCT' (PCINT TO 17'
IS ACTIVATED, THE PRODUCT SECIFICATONS RESULT IN A
PRODUCT.

"WHEN THE FUNCTION, 'MAKE PART' (POINT TO IT) IS
ACTIVATED, THE RAW MATERIALS, BLUE PRINTS, WORK
ORDERS, AND INSTRUCTIONS RESULT IN FABRICATEDPARTS
TNT-7OVERS."
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USES OF DATA: INPUTS. CONTROLS,

AUTHORING CONCEPTS jOUTPUTS AND MECHANISMS

SIPUT: DATA WNICI4 UNOGAGOIES A CH4AN"E

AI 0 TUAWOO"DO

COrOL DATA WWNN .WtAJEIC5S 0N DTWEG

T~s RAJSTON OUTPUT (a)

0~T :~ DATA NI OMTS FROM A FWICTIOft

DATA CRUATEC GY A FU06CTION

MaCHANIUI DATA WHWCH CANSUR OUT A FUNCT0ON

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the dif-
ferent uses of data in IDEFO function
modeling.

CONCEPT: Data as information or physical obJects
has four differing uses in IDEFO
function modeling.

NARRATION: 'DATA CAN BE USED AS AN INPUT, A CONTROL, AN OUTPUT,
OR A MECHANISM EACH RELATED IN A SPECIFIC ROLE TO A
FUNCTION."

(GIVE DEFINITIONS ON FOIL.)
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AUTHORING CONCEPTS DATA ROLES IN IDEF,,

,NPIJTISI :Qt1IL3 TIM C M QjTP1T1I

POCIUAGA S PR~ODUCT 0 MANUFACTURE S PRODUCT
ITEMS DESGN PRODUCT

0 RAW a ES"rm 0 A PR FAIATIED
MATERM41S PAT

a WOKOR 4 SCRP

* IXPRUI~S S REOURCE ESIM 0 RE ORC
CAPASAIVY ROU0RSMSNTS RESOURCE PLANS

-IMPUT' DATA DoJP~ ATA

INSTRUCTIONAL OBJECTIVE: To teach an understanding of data in
terms its functions as input data,
control data, and output data in 1DEFO
function model ing.

CONCEPT: Information plays four differing roles
in IDEF0 function modeling

REFERENCE: AFWAL-TR-81-4023/1NTEGRATED COMPUTER
AIDEDMANUFACTURIG7'!AM), Archi-
tecture Part 117, Volume !V - Function
Modeling Manual (IDEFO)

SEE: 'BOX/ARROW RELATIONSHIP," Section 2

NARRATION: "EXAMPLES OF SOME OF DATA'S USES IN THE FUNCTION,
'MANUFACTURE PRODUCT' THE PHYSICAL OBJECTS, PROCUR-
ARLE ITEMS ARE INPUTS BECAUSE THEY UNDERGO .A 7N
70RATTfT- (SA7 RAW MATERIALS, EXPERIENCE AND
CAPABILITY INFORMATION .TPROOUCT DES IGN : ACOT;OL
TW FUNCTON ANUFA (RNPRODJCFMAUSE IT DETER--
MINES THE RESULTING PRODUCT (SAME FOR BLUE PRINT-,
WORK ORDER, INSTRUCTIONS.)

"THE OUTPUT PRODUCT OF THE FUNCTION MANUFACTUR:NG
PRODUCT IS THE RESULT OF THE PROCESS OF MANUFACTURING
PRODUCT AND INFLUENCE OF INPUTS AND CONTROLS O0N THAT
UN=TN ."
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AUTHOAiNG CONCEPTS MECHANISM

* ThIS MEANS My WHICH A FUNCTION 10 DON4i

*TheS OffiG . BOU C11. ON AGNT THAT INAlSE A
VFWYCION To SE AGCQ&FUIHD

018N111N O1 NOUN PUNASE

a TYPICA.LLY A P40609. mACHbwW Op COZWUTUN

INSTRUCTIONAL OBJECTIVE: To teach an understanding of data in
terms of its function as a mechanism.

CONCEPT: Functions need a means by which they
can accomplish their objectives.

NARRATION: "THE MECHANISM OF A FUNCTION IS ALWAYS THE MEANS BY
WHICH A FUNCTION'S OBJECTIVE IS ACCOMPLISHED. AN
EXAMPLE WOULD BE A TEAM, PEOPLE -- A LATHE,A
MACHINE, OR SYSTEM 2000 -A COMPUTER."
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SYNTACTIC
AUTHO RING CONCEPTS COMPONENTS: ARROWS

* AAROWS AEPSEINT DATA

A *N S A2L1W"AY CONECT TO A SON

CONT DATA

OPUT DATA FUCJN1-OMT DATA

M11CHNI.
DATA

SDATA SYNTAX 0 AN A01ROW

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the data
symbols and syntax used in IDEFO
function modeling.

CONCEPT: By using standard symbols put together
in a structured way to describe data
symbolically, we can connunicate the
uses of data in IDEF 0  function
modeling.

NARRATION: "INPUT DATA, CONTROL DATA, OUTPUT DATA, AND MECHANISM
DATA ARE ALL REPRESENTED BY ARROWS CONNECTED TO OTHER
FUNCTIONS (CALLED ICOM CODES).

INPUT - ALWAYS GOES IN FROM THE LEFT SIDE OF

FUNCTION BOX

C CONTROL - ALWAYS GOES IN FROM THE TOP OF
FUNCTION BOX

0 OUTPUT - ALWAYS GOES OUT FROM THE RIGHT SIDE
OF FUNCTION BOX

M MECHANISM - ALWAYS GOES IN FROM THE BOTTOM OF THE
FUNCTION BOX

THE INPUT DATA (ON THE LEFT) ARE TRANSFORMED INTO OUTPUT :ATA
(ON T-HERIGHT). CONTROL DATA (ON THE TOP) GOVERN THE WAY 1N
WHICH THE FUNCTION IS DONE. MECHANISM DATA (ON THE BOTTOM)
INDICATE THE MEANS BY WHICH THE FUNCTiON IS PERFORMED."

2-396
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AUTHORING CONCEPTS FUNCTIONS AND DATA

'TRANSFORMATION TYPE FUNCTION* "NON TRANSFORMATION TYPE FJNCTIOW

6, -L IS

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the

graphic symbols used in modeling
functions and data in IDEF0  function
modeling.

CONCEPT: There is a standard symbolic means for
representing functions and data in
IDEF0 function modeling.

NARR.ATION: "ON THE LEFT IS A MANUFACTURING EXAMPLE WITH THE
FUNCTION NAMED AS 'M AKE TOOLS,' A VERB PHRASE; AND
THE DATA ARROWS NAMED B NOUNS; MATERIALS, INSTRUC-
TIONS, TOOLS MACHINERY - LEARN TO READ

r CLOC-S- , ALWAYS STARTING WITH THE LEFT ..
(INPUT). ON THE RIGHT IS A MANUFACTURING EXAMPLE -
THERE IS NO INPUT DATA ... THE OUTPUT PRODUCTION
INSTRUCTIONS' RESULTS FROM THE INTERFACE OF PRODUC-
TION PLANS AND AEROSPACE MANUFACTURER."

2-3974



AUTHORING CONCEPTS LABELS

0 LADLE ARG WOOOS THAT MAMA FWuC.TIOM

ANO OATA
CONTU O LA"L

* FUNCON LAEELS ARE VERSE OR YEAS 00A"S

Ame AS PUT So IN9 CINTIR OF tHE FUNCTION 301

"PUT OUTPT 1 DATA LASELi AAM NOU6S O1 NOUN PEASEi

LAM IFUNCTION LAS * DATA LASELS Aft ASSOCIArEO WITH IPUT.
-- ON LANL CONTROL OUTPUT. AND IjCHANIRM AAROWS

0 OATA LAI L ARiD PLACIO 4 RAR TO TQEM

MSPICTIVIS ARPOWS As POSEOLN

MECHA #A LA L

THE CHOICE Of WORDS IN NAMING LABELS 1 CRITICAL I

ai ~- 3

INSTRUCTIONAL OBJECTIVE: To teach an understandina of "The
function of labels in :DEF7- function
modeling.

CONCEPT: In order to maintain a standard for
communication, !DEF 1 function modeling
employs names (called labels) for all
function boxes anC data arrows.

NARRATION: "ALL FUNCTION BOXES MUST BE LABELED WiTH VERBS OR
VERB PHRASES, AND ALL DATA ARROWS MUST BE LABELE,
WITH NOUNS OR NOUN PHRASES."

2-398
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AUTHORING CONCEPTS: FUNCTIONS. DATA AND LAB3ELS

EX AMPLE

INSTRUCTION3

CON ROL S 

O RKON I

SiPUTI OUTPUT$ RAW bOAfIRIA~i. MAKE P

COSAPUTS

MACH.4IT

INSTRUCTIONAL OBJECTIVE: To teach an understanding of 10EF
graphic symbols and syntax for func-
tions, data, and labels in the !DEF,,
modeling methodol ogy.

CONCEPT: Functions, data, and labels all work
together to communicate their interre-
lationships in graphic terms.

NARRATION: LEFT: "IDEF0 NOTATION, READ CLOCKWISE STARTING 14TTH

INPUT, CONTROLS, OUTPUT, A4ND MECHANISMS.

RIGHT: "LABELS TELL US THE NAMES OF THE FUNCTION
BOXES AND THE DATA ARROWS.'
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AUTHORING CONCEPTS DATA ARROWS: 'PIPELINES'

INPUT OUTPUT ANO CONTROL. AAROwg REPA431INT

'CLASS@$* OR 'CATEGORIES' OF OATA

ANALOGY 0PP it

6 COAXIAL CAStES

WOK PACKCAGE

INSTRUCTIONAL OBJECTIVE: To teach an understanding of how data
arrows can represent more than one
category of related data.

CONCEPT: More than one kind of data can pass
through the same data arrow.

NARRATION: "THINK OF THE ARROWS REPRESENTING DATA AS HCLLOW :PE
LINES THAT CAN CARRY MORE THAN ONE KIND OF RELATE
INFORMATION AT ONE TIME, OR A COAXIAL CABLE THAT
CARRIES A MULTIPLEX SIGNAL.'
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AUTHORING CONCEPTS1 SYNTAX COMPONENTS: REVIEW

SV T AC I C _!OR&$ MOANING

SU NC T 10ON

-- '41111]INPUT
CONTROL

OUTPUT 4

MOCHAt"Id

WNORD LASELS NA1,141-OP

INSTRUCTIONAL OBJECTIVE: To review syntactic components.

oIREcT:ONS: COVER AND REVEAL ONE AT A TIME.
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AUTHORING CONCEPTS I EXERCISE

'~STSUT.ONS BASED ON THE NARRATIVE 0fNT'PV TERMS
*.I " DESCRIBE PU1jc1hoN..,ur c;ON TAOt.
OUTPUTS A.0 HEOCMh& LIST rTER
T HE APP*OPWAre SPACES "GLOW

NAAAA TIVI BUILD A MOOIL AIPtANd. GIVEN A KIT WNFCs

C ONTAWE &IAEIIALS ANO INETNUCTIONE TNE
.IT INcLUOEa TNE FOLLOWING ITIME

*PRANT912 PAIPINLST WINt STRP-*T-EEP INSTNVDCYION

4=*1 DA~mRIO (FOR PROPUJLSIONI

OEAL&A WOOTI

9OECAL
OAPPtICATORE FOR FAINT AND GL UE

FUNCTIONS INPUTS caNYMOLE1 OUTPUTS W11CHAMIabld

INSTRUCTIONAL OBJECTIVE: 7o give an exercise in IDEFO authoring
concepts to reinforce wnat has been
taughnt.

DIRECTIONS: ORGANIZE THE MODEL AIRPLANE KIT 1TEMS INTO:

o FUNCTIONS
O INPUTS
o CONTROLS
0 OUTPUTS

.0 MECHANISMS
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, Se2-em.e: i9&

BOX AND ARROW RELATIONS:
AUTHORING CONCEPTS I CONSTRAINTS

to. mniO ARROW CONNICTIONS Imo

CONS3RAANT NRLATION8 4OT FLOW

= THGEFORE CPTU.NS ALL AL

PRIt MAC.
OUTPT T W4UTWOUTPUT To

INSTRUCTIONAL OBJECTIVE: To teach an understanding of box and
arrow meanings and their relations in
an IDEF0 function model diagram.

CONCEPT: Data constrains functions in a specific
way according to the IOEF0  function
modeling methodology.

REFERENCE: AFWAL-TR-81-C23/INTEGRATED COMPUTER

AIDED MANUFACTURING (ICAM), Archi-
tecture Part II, Volume IV - Function
Modeling Manual (IDEF0 )

SEE: 'BOX/ARROW RELATIONSHIP,' Seczion 3,
#3.3.1, pg. 24

NARRATION: 'LOOK AT THE KEY: INPUT, CONTROL, OUTPUT, AND

MECHAN ISM.

"ABOVE IS A SIMPLE IDEF 0  FUNCTION MODEL DIAGRAM

SHOWING THE POSSIBLE ACTIVATION OF THREE FUNCTIONS,
REPRESENTED BY BOXES NUMBERED , 2, AND 3, AND DATA
REPRESENTED BY ARROWS.

"THESE ARE THE DIFFERENT WAYS ARROWS ARE USED WITH

BOXES TO SHOW CONSTRAINTS . .. INPUT (POINT), OUTPUT
(POINT), OUTPUT TO INPUTS (POINT), OUTPUT TO CONTROL
(POINT), OUTPUT TO MECHANISM (POINT), FEEDBACK OUTPUT
TO CONTROL."

2-403
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AUTHOR04G CONCEPTSI ARROWS: 'BRANCHING*

OUTPUT CAN SMANCJI AND El USED SY TWO OnJMCTIaNS[ - S.MULTANdOUSLY On 111OINTIAILVY

3 UPPLN D. fUNCY L a 3 2 2r

Op SlQU#NTIALLY

*WITHOUT LAOSLS WE CANNOT TELL MOW -6u
GRAMCN OCCURS

59.1 's

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the 'Ma
output data arrows can branch.

CONCEPT: The same output data is sometimes used

by two functions.

------ -----------------------------------------------------------------

NARRATION: "IN THIS EXAMPLE WE SEE THAT THE SAME OUTPUT PRODUCED
FROM A FUNCTION (BOX 1) IS USED BY FUNCTION #2 AND
FUNCTION 43.

"THE LABELS TELL US HOW THE BRANCHING OF INFORMATITON
OCCURS."
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AkUTHORING CONCEPTS ARROWS: 'BRANCH1ING'

11153UM I * a1.9mc o~y c ROD. C90371M A rI! R Q TS
S a 0.CSU I I T oT u O

WIETHOO Of PRODU~CE
MANW&CTUAI

O6ILOP

OUTPUTfO~J~ FRMONOUNTO

TVOO CTIGONSSANOP9CAN9

AItUT to two OINCH pfW.CT1oo

INSTRUCTIONAL OBJECTIVE: To show a manufacturing example of an
output branching and to reinforce
branching concept.

CONCEPT: The same output data is sometimes used
by two functions.

------------------------------------------------------------------

NARRATION: "IN THIS MANUFACTURING EXAMPLE, THE OUTPUT FROM FUNC-
TION #1, ASSUME STRUCTURE AND METHOD OF MANUFACTURING
(PO[NT TO IT) WHICH IS SELECTED STRUCTURED METHOD OF
MANUFACTURING (POINT TU-TT-FRECOMES OUYFPUT TO TWO
OTHER FUNCTIONS, ESTIMATE REQUIREMENTS, COST, TIME TO
PROOUCE, (POINT TO-1T No DEVELOP PRMUT7O _PEAS7
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FTRji04J00OU

8 Septemoer 1 983

AUTHORING CONCEPTS ARROWS -*DRANCHING'

set.aea TEOCTE
3TRUC SIAICUR

ASSME ISST A6SAM A I or h9M ISTIMATIF
srm'jcinu NQ'TS.[.. MT UTUSRO .I

& 4TO COST. Tom F a MTN COST. TamS
£F uSTH ITo PUOOUC u T'"OU

CONCEPCONCEPT.

Pq.AjG PLANS

INSTRUCTIONAL OBJECTIVE: To show a manufacturing example of
arrows branching and to reinforce
branching concept.

CONCEPT: The same output data is sometimes used
by two functions.

NARRATION: "IN THESE EXAMPLES, THE SAME OUTPUT BRANCHES OFF INTO
TWO DIFFERING CATEGORIES OF INFORMATION AND IS
LABELED ACCORDINGLY.

(POINT TO EXAMPLES AND EXPLAIN DIFFERENCE)

(LEFT SIDE) ... OUTPUT FROM FUNCTION #I, ASSUME A
STRUCTURE OF MANUFACTURING BRANCHES INTO T14O DIF-
=N GCATEGRIES "SELECTE-CSTRUCTURE OF MANUFACTUR-

ING GOES INTO FUNC-TION 2#, ESTIM-ATE REQUIREMENTS ,
ZM , TIME TO PRODUCE; WHILE ITENTAIIVE CONCEPT' GOES
T-h?'TFU0NC Il5N _#_3T,0VELOP PRODJCTION PLAINS.'

(SAME KIND OF EXPLANATION FOR RIGHT SIDE)
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6 Se~ternoer 19E.7

AUTHORING CONCEPTS~ ARROWS: *BRANCHING'

CONTROS. JUST LMK@ MMPTS. CANM OAAhCH

INSTRUCTIONAL ~ ~ AM OBETIE TI teac an uUNrTaIONg fth

PLNFOLANUFCTRNG& BECMEACOTLTOFNIN
-fl ,Oft U WN CTI N # N C N B A CH J S I E I P T

I-0



FTki~U j,.ijtuwu
d Septerner 1c!

AUTHORING CONCEPTS[ ARROWS * JOINING'

EXAMPLE.

PROCURIE ITEMS PROOUCTIOM ITE9S

KNUI k[ I-PAR T

so., 23

INSTRUCTIONAL OBJECTIVE: To teach an understanding of how data
arrows can join together.

CONCEPT: Two categories of input data arrows can
join together to become input to one
function.

----------------------------------------------------- I

NARRATION: "IN THIS MANUFACTURING EXAMPLE, THE INPUTS OF

'PRODUCTION ITEMS' (POINT TO THEM) AND 'FINISHED SUB-

PARTS' JOIN TOGETHER TO BECOME THE INPUT KNOWN AS

'PROCURED ITEMS.'

"THE LABELS TELL US HOW THE JOINING OCCURS."
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8 Seoternuer 1'983

AUTHORING C0ONCEPTS ARROWS * JOINING'

OTHIER VAkQ FORMS

PROCURED 00R O T M S0 0 TIMEp ONuc~ PR4OCC10" iTEiMS
lIME /IMS

comynat
POOOUCT rF--,T_

ITIMSU 'TM4
TOOLS TOOL:a

PROOUl~U I EMSPROCaRGO ITEMS

INSTRUCTIONAL OBJECTIVE: To show a manufacturing example of 'iow
arrows can join together.

CONCEPT: Two categories of input data arrows can
join together to become input to one
function.

NARRATION: "THESE MANUFACTURING EXAMPLES SHOW HOW 7o40 CATEISOR:ES
OF INPUT DATA CAN JOIN TOGETHER TO BECOME INPUT 70
ONE FUNCTION."
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8 Septemoer i983

AUTHORING CONCEPTS ARROWS- FEEDBACK'

OAFT IMW OCAf T

Wmf ads$: ChAftOs 0434"

INSTRUCTIONAL OBJECTIVE: To teach an understanding of how data
that feeds back is represented graphi-
cally with arrows in IDEF 0  function
modeling.

CONCEPT: Certain data may become altered after
discussion with involved personnel and
feedback to become reprocessed.

------------------------ ----------------------------

NARRATION: "IN THIS MANUFACTURING EXAMPLE 'COMMENTS' FROM THE
REVIEW FUNCTION FEEDBACK TO THE DESIGN FUNCTION AS A

CN7ZL (POINT TO IT) WHILE 'DRAFTSPECIFICATIONS
WITH DESIGN CHANGES' FEEDBACK FROM THE REVIEW
FUNCTION TO THE DESIGN FUNCTION AS AN INPUT (POTRT V
IT).

o CONTROL DATA FEEDBACK ARROWS ALWAYS GO OUT

AND OVER.

O INPUT DATA FEEDBACK ARROWS ALWAYS GO OUT ANC
UNDER."

2-410
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AUTHORING CONCEPTS OECOMPOSITION

S UNCTIONG ANI COWNlISD OP SUBPUNCTON*

* D4COi&'SPMO 0O I AN *IftOIION" OP 00TAL (LIV4L IY LEVEL)

D DATA CONS&STINCY tS NIQU00 ILE BY LEVIL)

6 IITAIISH921 MOIL I, tUARCNY AND 0O MNJuMRm

Be-, 20

INSTRUCTIONAL OBJECTIVE: To teach an understanding of IDEF0
function model decomposition.

CONCEPT: Decomposition is a breakdown process.
Decomposition always proceeds from
higher to lower levels to uncover
detail.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM), Architec-
ture-Part 11, Volume IV - Function
Modeling Manual (IDEFo)

SEE: "Communication by Gradual Exposition of
Detail." Section 2, #2.3.2, pg. 12

NARRATION: "DECOMPOSITION IS A BREAKDOWN OF A PROCESS, OPERA-
TION, ACTION, OR ACTIVITY FROM THE TOP-DOWN."

(TALK TO CHART)

2-411
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AUTHORING CONCEPTS DECOMPOSITION

PLANA MFG.

CONCEPT: A function contains sub-functions in
lower levels of decomposition.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING7 (1CAIRTTT_,rcnitec-
ture Part 11, Val ume :V - Function.
Modeling Manual (IDEF0 )

SEE: 'Communication by Gradual Exposition of
Detail." Section 2, #72.3.2, pg. 12l

NARRATION: "THESE ARE THE SUBFUNCTIONS CONTAINED IN A TOP-DOWN-
STRUCTURE BREAKD WN OF THE FUNCTION:

MANUFACTURE PRODUCT"
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AUTHORING CONCEPTS DECOMPOSITION

I,,AOI BOXEl NEBIITIIIII'I 1 J

-- ----- --

A "upoEn LIEVE, .P OIA4N~A66"g
SOMALL BOXS NEPOESINT
YNE DECOMPOSITION Of THE
FWITOMN ASSOCi 0TE WITH
EACH LAN4E IOt

INSTRUCTIONAL OBJECTIVE: To teach an understandinq of 7DEF 0

function model decomposition.

CONCEPT: Decomposition always occurs in a gen-
eral to detailed manner.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (:CAM), Architec-
ture-Part 11, Volume IV - Function
Modeling Manual (:DEF 9 )

SEE: "Communication by Gradual Exposition of
Detail." Section 2, -2.3.2, pg. 12

NARRATION: "DIAGRAM REPRESENTATION OF TOP-DOWN-STRUCTURE BREAK-
DOWN ALWAYS PROCEEDS FROM A MORE GENERAL TO MORE
DETAILED VIEW IN WHICH LARGER BOXS REPRESENT A HIGH-
ER LEVEL OF DIAGRAMMING AND SMALLER BOXES REPRESENT
THE DECOMPOSITION OF THE FUNCTION ASSOCIATED WITH
EACH LARGER BOX."
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8 Seaemer 19&

AUTHORING CONCEPTS I OTECOMPOSITION

WO O OETAAAO

INSTRUCTIONAL OBJECTIVE: To teach an understanding of IDEF 0
function model decomposition.

CONCEPT: Decomposition always occurs in a gen-
eral to detailed manner.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM), Arcnitec-
ture-Part II, Volume IV - Function
Modeling Manual (IDEF O )

SEE: "Communication by Gradual Exposition of
Detail." Section 2, #2.3.2, pg. 12

NARRATION: "TOP-DOWN-STRUCTURE BREAKDOWN ALWAYS PROCEEDS FROM A
MORE GENERAL TO A MORE DETAILED VIEM."

2-414
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AUTHORING~ CONCL#PrS DCMPU_'TlCN

SE.O PPtAA

INSTRUCTIONAL O36 ECT:VE: 7- 0'cni 4e~tnl:o 'nalt na-
pensr to cer'~ lid'-, in t.e aeczmcosi .-
tion Qroces,

CONCEPT: Tunne~led arrow, -nd4;cate t~at the dlat.a
Z on v e,'ec ty -es arrocws is niot -ele-
vani. 7c~ tve" 0-7 tea.

REFERENCE: A~L%- 5PT CPE
A!DED MANLl_,CT~j C OM' 4rcr,tec-
ture-a- i ume Zu FncL'.jn
Moc e I1 19ly Ma i

SEE: 'Tunnelled Aros Secton 3, a3.2.5,
pg. 28

NARRATION: "SOMETIMES WE WANT -0 SHOW AS 3A-i DAT AS PCS S :3L E
ON THE HIGHEST LEVEL DIAGRPY.- 4E F.-A' -HAT OUR
PROJECT SCOPE :S NOT CONCE~t-NEZ Ali TH ALL HYE DATA WE
HAVE INDICATED, 1,E HAVE A FCv~rQ OR SHGWING DATA
AT HIGHER LEVELS AND DROP9'' NG 'L TO'GEHE ;R HAi>:NG
'T DISAPI)EAR AND :)L,APOEA. LT% AT A, LC,4E? FE~

DECOMPOS ITON.'
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AUTHORING CONCEPTS DECOMPOSITION

A W.OOIL OROAWZIIG DIAGRA& MID A
5TMTNEO OECOMPOEIION

A-0-0- ofOTKIT

AS£ -' FAST LEVEL
OF 08COMPOUIT110N

7 mcouo0 LEVEL Of OgCOMPOSITION

IA4 POOCUCE as ..

INSTRUCTIONAL OBJECTIVE: To show examples of decomoosition in a
manufacturing envi ronment.

CONCEPT: Decomposition always occurs in a top-
down manner, proceeding from a more
general to a more detailed level.

---------------------------------------------------

NARRATION: "IN A MANUFACTURING CONTEXT MORE GENERAL PROCEEDS
FROM AN A-0 CONTEXT (THE AHOLE SYSTEM TO THE AO
CONTEXT (FIRST LEVEL OF DECOMPOSIT:ON) TO THE Al -A6

(SECOND LEVEL OF DECOMPOSITION)."-
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AUTHORING CONCEPTS NODE NUMBER

0 OAdRAW, T11T. F10 44.08EAY

* LEVIL O MONRCHY I01COMPOSITIONI

* Aaau, 0&AQAA&4

L 0OCATION - 01 48SIT 06AGRA#M

INSTRUCTIONAL OBJECTIVE: To teach an inderstanding of how NcOe
numbers function in IDEF 0  function
modeling.

CONCEPT: We need a way to differentiate among
different levels of decomposition.

REFERENCE: AFWAL-TR-81--C23/'iNITE3RATED COMPUTER
AIDED MANUFACTURING ,CAM), Architec-
ture-Part li, Volume :V - Function
Modeling Manual (IDEFo)

SEE: "Node Number," Section 3, :3.2.1.1,
pg. 32

NARRATION: "NODE NUMBERS HELP TO MAINTAIN CONSISTENCY OF
FUNCTION MODEL DIAGRAMS FOR 30TH MODELERS AND
REVIEWERS."
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8 Septemer

AUTHORING CONCEPTS1 NODE NUMBER

14001 "NGER CORRESPON03 TO
POSTION INI HIERARCHIY

A-0: TOP LEVEL CONIST)

AD: FIRST LEVEL

PARTIAL

A F OCOMPOSITION_______

412--PA*TIAL

Ogc OMiOSTIn
OP Al

INSTRUCTIONAL OBJECTIVE: To show example of how node numnbers are
used in IDEF0 function m odel diagrams.

CONCEPT: Each function box has its own number
identifying it in the sequence of de-
compos i ti on.

NARRATION: "IN THIS EXAM~PLE A-0 REPRESENTS THE TOP LEVEL. ALL
OTHER LEVELS ARE DECOMPOSITIONS OF SUBSEQUENT LEVELS
AND ALWAYS PROCEED FROM MORE GENERAL TO A MORE
DETAILED LEVEL OF DECOMPOSITION."
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AUTHORING
PROCEDURES PROCESS

" DeFW6 CONTIIT. viI wpfty "a Pk"08

* SOU0 THE CONeTEXT

* COLLECT DATA

* US8T DATA AND FlmiCT~IC

* 8URTCH DATA AN M*0UOW (LAYOUT)

* RINfl LAYOUT

* COiNTNIX? P9Q & TEX r AMC LOSARY

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the pro-
cess involved in IDEFO function model-
ing.

PROCEDURE: (Follow steps outlined on chart.)

REFERENCE: AFWAL-TR-81-4023/INTEGRATEDCOMPUTER
AIDED MANUFACTURING (ICAM), Architec-
ture-Part II, Volume IV - Function
Modeling Manual (IDEF0 )

SEE: "Authoring Process," Section 6 (All)

NARRATION: "1THE AUTHORING PROCESS ENTAILS FOLLOWING THE SPECI-
FIED AUTHORING PROCEDURES OUTLINED ON THIS CHART."

(TALK rO CHART)
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AUTHORING
PROCEDURES i ORIENTATION OF MODELS

DEFINITIONS

* COITEJ (SUSJECT)
THE SCOPE ON EOUNOARIES OF THU
WSJECT MATTER

" VIEWPOINT (IAASI

THE PUnEICIVI FRO61 WHICH A
SUEJECT 1E ANALYZED

* PUPIPOE4 COLBECTIVE)

THE REAGON11E) A MODEL 12 CARAT&M
rI4E WAYS TH4AT IT COULDO an uEED

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the se-
quence and orientation of models.

PROCEDURE: Orientation of models inc'uoaes Ie ninc
context, viewpoint, and )ur;Dose.

REFERENCE: AFWAL-T R-81-402. I,N7TEG?;AT--D O-MP'JT--_
AIDED MANUFACT'jR:NG "C AM , , r -ez-
ture-Part :', lo'! mTe :j -,c-

Modeling Manud! (IDE>7.

SEE: "Orientation of Moce>, s et
(All)

NARRATION: (TALK TO CHART)

"THE CONTEXT, OR SUBJECT ISl THE SCPcE 7~jC
OF THE SUBJECT MAT"TER BEING MODEL.2

"THE VIEWPOINT, OR SIAS IS THE 4E2ET ;
A SUBJECT IS ANALYZED."

"THE PURPOSE, OR OBJECT:.'E :S 7;E ~~*r
WHY THE FUNCTION MODEL :S CREATL- - >7P 7.
THAT THE FUNCTION MODEL COULD 3E .
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AUTHORING
PROCEDURES IBOUND THE CONTEXT

SURROUNDING
ENVIRONMENT

0

WATROMAL HANDLING
A STORAGE'

THE INPUJTS. CONTROLS. OUTPUTS. AND idEC)4ANM

0EPINE THE INTERFACE BETWEEIN THE MODEL. CONTEXT
AND THES WNOUNDIN ENVIRONMiENT. 8B

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the
Itcontext" information into which everi
IDEF0 function model fits.

PROCEDURE: Decide context (subject) definition
from surrounding environment.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (!CAM), Architec-
ture-Part 11, Volume IV - Function
Modeling Manual (IDEF0 )

SEE: "Bound the Context,' Section 6 (All)

NARRATION: "MODEL CONTEXT DEPENDS ON THE DEFINED PURPOSE OF THE
FUNCTION MODEL AND THE WAYS IN WHICH THE FUNCTION
MODEL INPUTS, CONTROLS, OUTPUTS, AND MECHANISMS
INTERFACE WITH THE SURROUNDING ENVIRONMENT.'
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AUTHORING
PROCEDURES DATA COLLECTION

"ow

* READ RELEVANT REFERENCE MATERIAL

SINTERVIEW EXPERTS

O8SERVE THE SYSTEM IN PROGRESS

so- 3

INSTRUCTIONAL OBJECTIVE: To teach an understandina of the oro-
cedure of collecting data for :DEF-3modeling.

PROCEDURE: 1) Read relevant reference material
2) Interview experts
3) Observe the system in progress

REFERENCE: AFWAL-TR-81-4023/NTEGRATED COMPUTER
AIDED MANUFACTURING :CAM)Fcnitec-
ture-Part I, Volume IV - FunctionModeling Manual (IDEFo)

SEE: "Data Collection," Section 7 (All)

NARPATION: "DATA COLLECTION INVOLVES READING RELEVANT REFERENCE
MATERIAL, SUCH AS ORGANIZATIONAL CHARTS, INTERVIEWING
EXPERTS, AS WELL AS, OBSERVING THE SYSTEM :N
PROGRESS."
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FTRILIQ~iOQCGJ

8 September j8

AUTHORING
PROCEDURES DATA COLLECTION

WHAT

" DEFINITIONS

" FUNCTIONS

* DATA

INSTRUCTIONAL OBJECTIVE: To teach an understanding of what kind
of data to collect for IDEF0 modeling.

PROCEDURE: Collect definitions of terms. Collect
names of functions and subfunctions
being modeled and collect data involved
with functions and subfunctions being
modeled.

NARRATION: "DATA COLLECTION IS GATHERING DEFINITIONS OF TERMS, Ii
FUNCTIONS, AND DATA."
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8 Septemcer 193

AUTHORING
PROCEDURES LIST DATA AND FUNCTIONS

-*. -. =4"&

INSTRUCTIONAL OBJECTIVE: To teach an understanding of how to
list data and functions.

PROCEDURE: List data and functions.

NARRATION: "LISTING DATA AND FUNCTIONS IS ORGANIZING THE DATA 4
COLLECTION GATHERED FROM READING RELEVANT REFERENCE
MATERIAL, INTERVIEWING EXPERTS, AND OBSERVING THE
SYSTEM IN PROGRESS."
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8 September 1983

AUTHORING
PROCEDURES CLUSTER DATA AND FUNCTIONS

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the pro-
cedure used for gathering data used in
IDEF0 function modeling.

PROCEDURE: Cluster data and functions.

NARRATION: "CLUSTER DATA INTO INPUT DATA, CONTROL DATA, AND
OUTPUT DATA.

"CLUSTER SUBFUNCTIONS INTO RESPECTIVE FUNCTION
CATEGORIES."
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8 Septeirer 1983

AUTHORING

PROCEDURES A-0 DIAGRAM

.1_ -

INSTRUCT10NAL OBJECTIVE: To teach an understanding of the proce-
dure for diagramming the information in
the A-0 level (the whole function).

PROCEDURE: Organize data and functions into dia-
gram form according to IDEFo function
model methodology.

REFERENCE: AFWAL-TR-81-4023/!NTEGRATED COMPUTER
AIOED MANUFACTURING ICAM), Architec-

ture, Part -1, Volume IV - Function

Modeling Manual (IDEFo)

SEE: "A-0 Diagram," Section 6, 6.1.2,
Pg. 85

NARRTION: "THE A- LEVEL DIAGRAM REPRESENTS THE WHOLE FUNCTON

BEING MODELED COMPLETE WITH ITS INPUT, CONTROLS,
OUTPUTS, AND MECHANISMS (NOT SHOWN ON THIS DIAGRAM).

CAN ANYONE NAME SOME MECHANISMS BY WHICH THE ADJUST
RELEASE SCHEDULE FUNCTION IS ACCOMPLISHED?"

A 2-D4AUACUIG26AMAchtc



FT lICOa40000
8 Septemoer 1963

AUTHORING
PROCEDURES LAY OUT DIAGRAM

.C .. S.. . t& , "*C 4
Lai

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for laying out the AO diagram (the
next lower level of subfunctions in-
volved in the whole system).

PROCEDURE: Determine next lower level of subfunc-
tions involved in the whole function
being modeled and lay out the function
boxes from left to right.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING )ICAM, Architec-
ture, Part II, Volume IV - Function
Modeling Manual (IDEFo)

SEE: "Generate Function Boxes," Section 6,
#6.2.1, Pg. 90

NARRATION: "FROM THE INFORMATION GATHERED ABOUT THE FUNCTION
BEING MODELED DETERMINE NEXT LOWER LEVEL OF SUBFUNC-
TIONS, AND ARRANGE THEM IN THEIR FUNCTION BOXES FROM
TOP LEFT TO LOWER RIGHT."
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AUTHORING
PROCEDURES LAY OUT DIAGRAM
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INSTRUCT'IONAL OBJECTIVE: To teach an understanding of the proce-
dure for adding input data and output
data to subfunctions of the AO level of
decomposition.

PROCEDURE: Diagram inputs and outputs associated
with their subfunctions.

NARRATION: "AFTER THE SUBFUNCTIONS HAVE BEEN LAID OUT, GO BACK
TO THE DATA LIST THAT'S BEEN CLUSTERED AND ADD INPUTS

AND OUTPUTS ASSOCIATED WITH THEIR RESPECTIVE
SUBFUNCTIONS."
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AUTHORING
PROCEDURES LAY OUT DIAGRAM

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dures for adding feedback in the AO
level of decomposition.

PROCEDURE: Diagram feedback output data arrow to
contrul data.

NARRATION: "IN IDEF0 MODELING, CHANGES OR REVTS70NS -0 THE FUNC-
TION BEING MODELED ARE ACCOMMODATED BY WAY OF FEED")-
BACK. FEEDBACK OUTPUT DATA ARROWS TO CONTROL DA7
ALWTYS GO UP AND OVER."

2-430



FTRi101OOOOU
8 Septemnoer 1983

AUTHORING
PROCEDURES REFINE LAYOUT
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of how to
diagram correctly with arrow notation
in IDEFO function modeling.

PROCEDURE: Follow "do's" and avoid "do not's"
outlined in the following procedures
for refining layout.

----------------------------------

NARRATION: (TALK TO CHART)
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AUTHORING

PROCr'URES REFINE LAYOUT

COfNECT OPtI-NOEO 1FARIMh!T ARROWS tO SMOW
ALL TiH PtACIO APPICrW

6. ON'T U THE KEY WOJWG (DATA. FUNLTW. OUTPUT.
STG) U LA"LA AMOW AN 4OX2

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for refining IDEF0 model diagram
layout.

PROCEDURE: Follow "do's" and avoid "do not's" in
placing data arrows in their respective
function boxes.

NARRATICI: (TALK TO CHART)
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AUTHORING
PROCEDURES REFINE LAYOUT
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6902 46

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for refining IDEFO model diagram
layout.

PROCEDURE: Follow "do's" and avoid "do not's" in
order to simplify arrow notation for
better commnunication.

NARRATION: (TALK TO CHART)
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PROCEDURES REFINE LAYOUT

a WAPUT PES-SAC9S SHOULD Of SHOWN AS 'UOWN AND UNDER'

THIAN

io0 AN ARNOW SNAW-44S0 ANO Ff9D5 INTO 34VRPIAL SOACS
DRAW 11. Ar TilE &AUG R9LAtrVE P46TON

RATHqSR L
T14AN

II DON'T CROSS ARROW$S 08L

INSTRUCTIONAL OBJECTIVE: TC teach 3F7 underst1,ancJnqo f the prcce-
dur-e for refining ::EF-0 functilon ?nodel
diagrams.

PROCEDURE: Foilow 'do's" and avold " do not's' in
order to simplify arr-w notation for
better corrtun-ication.

NARRATION: \iALK TO CHART)
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of tepoe
dures used in refining an IDEFO
function model diagram layout.

PROCEDURE: Follow "do's" and avoid "do riot's' in
order to simplify arrow notation for
better connunicatlon.

------------------------------------------------

NARRATION: (TALK TO CHART)
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AUTHORING
PROCEDURES IREFINE LAYOUT

ALLO WID

NOT AA.LOWRO

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dure for refining IDEFO function rnodell
diagram layouts.

PROCEDURE: Follow allowed arrow notation and avoid
arrow notation not allowed.

---------------------------------------------------------

NARRATION: (TALK TO CHART)
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AUTHORING
PROCEDURES REFINE LAYOUT EXERCISE

INSTRUCTIONAL OBJECTIVE: To review standard arrow notation and
function box layout in IDEFQ function
model ing.

DIRECTIONS: HAVE PARTICIPANTS REFINE THIS LAYOUT ON THE FORM
INCLUDED THE HANDOUTS ACCORDING TO THE PROCEDURES
JUST COVERED IN THE PRECEDING LESSONS.
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AUTHORING
PROCEDURES REFINE LAYOUT EXERCISE___

INSTRUCTIONAL OBJECTIVE: To review refine layout procedures.

DIRECTIONS: USE THIS FORM TO REFINE THE LAYOUT ON THE PRECEDING
REVIEW EXERCISE.

2-438



6Se;:ernce: 19837

AUTHORING
PROCEDURE-S FEO (FOR E~OIT XOG--0 0.4, r

0 t USIODG I TH AUTHOR

TO ILLUSTRATE A POINT

* TO CLARIFY A DIAGRAM

IS1 A OIAGRAMd THAT FALLS OUTSIDE
THE STRICT mE[RAACNY

q MAY CONTAI MOME THAN 64X 6S11111 AND HlAWS
PARTIAL ARRjOw STRUJCTUJRE Le. VILT 0EP0
(FUNICTION MO~dL SYNTAX

W AY USE OTHER METHOOOLOOR4IS . PERT. CPS4. 115.

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the func-
tion and use of a F.E.O. Diagram.

PROCEDURE: Produce a F.E.O. for any IDEF0 function
model that requires clarificlation.

REFERENCE: AFWAL-TR-81-4023 /TNTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM),- Architec-
ture, Part 11, Volumne IV - Function
Modeling Manual (I1DEFO)

SEE: 'Creating Supporting Materials," Sec-
tion 6, 46.1.5, Pg. 87

NARRATION: "A F.E.O. IS A SPECIAL KIND OF IDEF0 FUNCTION MODEL
DIAGRAM, USED: FOR EXPOSITION ONLY."

(TALK TO CHART)
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AUTHORING
PROCEDURES FEO FOR axpaSwioN ONLY) EXAMPLE
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ORNASN FORlt: IF-

AN ACTIVATION OF 3 OXES FLIA44 3
- H'

TO ILLUSTRATE! A PARTICULAR

SCENARIO.

INSTRUCTIONAL OBJECTIVE: F.E.O. (continued) to give a manufac-
turing example of a F.E.O.

PROCEDURE: Produce a F.E.O. for any IDEF0 function
model that reqJires clarification.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM), Architec-
ture, Part Ii, Volume IV - Function
Modeling Manual (IDEF O )

SEE: "Creating Supporting Materials," Sec-
tion 6, #6.1.5, Pg. 87

NARRATION: "THIS IS AN EXAMPLE OF A F.E.O. IN A MANUFACTURING
CONTEXT.

"THIS F.E.O. DIAGRAM HAS ONLY A PARTIAL ARROW STRUC-
TURE USED TO ILLUSTRATE CERTAIN INPUTS, CONTROLS, ANC
OUTPUTS OF A PARTICULAR FUNCTION THAT THE AUTHOR
WISHES TO CLARIFY."

(TALK TO CHART)
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AUTHORgIG
PROCEDURES FEOFon 6-asIrON OlILYEXAMPLE

.. . . . . 6?-
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6B2 *O"

INSTRUCTIONAL- OBETV:F...(otnud-ogveamnfc
tuigeape faFEO

PROCEDURE: Pr~~~~~odcoo.b. o n DE 0 fnto
model~~0 tha reuie lrfiain

NARRATION: "THISIS ANOTHER EXAMPE I AMNUATUIG OTET

(TALK TWO CaRT
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AUTHORING
PROCEDURES TEXT
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the func-
tion and use of " text" in IDEFO
function modeling.

PROCEDURE: Produce a text for a diagram that gives
a brief overview of the diagram.

REFERENCE: AFlWAL-TR-81-4O23/INTEGRATED COMPUTER
AIDED MANUFACTURING (!CA), rchitec-
ture, Part 11, Volume IV - Function
Modeling Manual (IDEFO)

SEE: "Creating Supporting Materials," Sec-
tion 6, 46.1.5, Pg. 87

NARRATION: "ANY TEXT THAT ACCOMPANIES A DIAGRAM IS BR'EF, L
THAN ONE PAGE IN LENGTH, AND PRESENTS AN OVERVIEA :F

THE IDEF0 FUNCTION BEING MODELED.

"THE PURPOSE OF THE TEXT IS FOR CLARIFICATION AND I'
INTENDED TO FILL IN ANY MISSING INFORMATION NOT C3M-
MUNICATED BY THE IDEFO MODEL DIAGRAM.'
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AUTHORIMG
PROCEDURES GLOSSARY
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INSTRUCTIONAL OBJEC71VE: To teach an understanding of the func-
tion and use of the glossary to IDEF0
function modeling.

PROCEDURE: List all terms that require clarifica-
tion of definition.

REFERENCE: AFWAL-TR-81-4O23/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM), Architec-
ture, Part= ,iVolume 1V - Function
Modeling Manual (IDEF0 )

SEE: "Creating Supporting Materials,' Sec-
tion 6, #6.1.5, Pg. 87

NARRATION: "THE PURPOSE OF THE GLOSSARY IS TO DEFINE TERMS AS
THEY ARE USED IN ANY SPECIFIC IDEFO FUNCTION MODELING
CONTEXT."
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AUTHORING I
PROCEDURES I DECOMPOSITION

0 AUTHOR A WGRAIA

D gUCO~O M ITERAT2

INSTRUCTIONAL OBJECTIVE: To teach an unaerstanding of the proce-
dure in decomposing an iDEF0  function
model.

PROCEDURE: 1) Author the specific level of the
IDEFo function model.

2) Verify and refine that level of
the IDEF 0 function model.

3) Decompose and iterate the IDEF0
function model.

REFERENCE: AFWAL-TR-81-4023/INTEGRAT7D COMPUTER
AIDED MANUFACTURING (ICAM), Architec-
ture, Part II, Volume IV - Function
Modeling Manual (IDEF O )

SEE: "Author Activities," Section 6, F6.1.7,
Pg. 88

NARRATION: (TALK TO CHART)

"THE FIRST STEP IN IDEF0 AUTHORING PROCEDURES IS TO
AUTHOR A DIAGRAM, THEN TO THINK ABOUT, VERIFY, AND
REFINE THE DIAGRAM IN ORDER TO COMMUN:CATE THE IN-
TENDED MESSAGE, AND FINALLY TO DECOMPOSE THE A-0
LEVEL AND ITERATE THE IDEF0 FUNCTION MODEL BY THE KT
OR MEETING PROCESS."
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AUTHORING
PROCEDURES DECOMPOSITION PROCESS

* CHOOSE *OR fOn OScoMopooITIOW
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dures for the decomposition process of
IOEF0 function modeling.

PROCEDURE: (As outlined on chart)

NARRATION: (FOLLOW THE STEPS OUTLINED ON THE CHART)
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AUTHORING
PROCEDURES DECOMPOSITION
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iNSTRUCTIONAL OBJECTIVE: To teach an understanding of the pr-oce-
dures used in decomposing an .*EP:
function model.

PROCEDURE: Start with A-0 level (the whole func-
tion) and break the A-0 level into its
subfuncti ons.

NARRATION: (TALK TO CHART)~
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring
decomposition procedures.

PROCEDURE: Decompose functions from a more general
level to a more detailed level of
decomposi tion.

NARRATION: "ALL DECOMPOSITIONS PROCEED FROM THE A-0 LEVEL 70
NEXT LOWER LEVELS OF DETAIL."
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A OOEIL ONOANZIS 0IA(A0AMS 1NO A

7 STRUCTtJRO DECOMPOSITION

AQ- - CONTEXT/A,,

A- MPG Poe

AD ME PEST LEVEL

Op MICO0WOTON

SECOND Lava Op OnCOMUOSMON

6&ll-z 43

INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring
decomposition procedures.

PROCEDURE: Proceed from the A-0 context to the
first level of decomposition, and then
to the second level of decomposition.

NARRATION: "THIS IS AN EXAMPLE OF THE DECOMPOSIT:ON PROCESS IN
MANUFACTURING ENVIRONMENT."

(TALK TO CHART)
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PROCEDURE S IDECOMPOSITION

two is C2 ELIOW

THISE to CI BELOW TwIs C3 $G LOW

Two s 1IN W o o THIS IS Of "ELOW

T~i ISU aLOW PARENT TOEOf THISg ISO BE&LOW

THIS t o~ l aAI BL W RTE 0CMOSiSHEO OE IGA

ASTHY APAROW TPREo IOA

CI 3

INSRUTINA OJETIV: o eah n ndrstndngofauhoia

ture PiS APPoEARn 0V TH FunctonA"

56-1
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0ue OUTPUTVlueIV - ucto

NARRATIOM (TL MECHANISM"
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AUTHORING
PROCEDURES DECOMPOSITrON
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring
decomposition procedures by using a
manufacturing example.

PROCEDURE: Keep track of ICOM notation throughout
the decomposition process by using ICOM
codes.

------------------------------------------------------------

NARRATION: "THIS IS A MANUFACTURING EXAMPLE OF HOW THE USE OF
ICOM CODES ARE USED TO HELP CLARIFY THE UNDERSTANDING
OF THE IDEF0 FUNCTION MODEL THROUGHOUT THE DECOMPOSI-
TION PROCESS.

"MECHANISMS ARE NOT FREQUENTLY SHOWN IN GENER:C
MODELS BECAUSE THIS IS WHERE THE DIFFERENCES OCCUR
AMONG AEROSPACE MANUFACTURERS.

"BUT, THE MECHANISMS ARE USUALLY SHOWN IN THE LOWE3T
LEVEL OF DECOMPOSITION."
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AUTHORING
PROCEDURES DECOMPOSITION

INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring
decomposition procedures by using a
manufacturing example.

PROCEDURE: Keep track of the OM notation
throughout the decomposition process by
using ICOM codes.

------------------------------------------------

NARRATION: "THIS IS A FURTHER MANUFACTURING EXAMPLE OF HOW THE
USE OF ICOM CODES ARE USED TO HELP CLARIFY THE UNDER-
STANDINU-F-THR--IDEFo FUNCTION MODEL THROUGHOUT THE
DECOMPOSITION PROCESS."
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of what
happens to certain data in the
decomposition process.

PROCEDURE: Tunnelled arrows are utilized to vary
the data detail at the appropriate
model level.

NARRATION: "SOMETIMES WE WANT TO SHOW AS MUCH DATA AS POSSIBLE
ON THE HIGHEST LEVEL DIAGRAM. IF WE FIND THAT OUR
PROJECT SCOPE IS NOT CONCERNED WITH ALL THE DATA 4E
HAVE INDICATED, WE HAVE A CONVENTION FOR SHOWING DATA
AT HIGHER LEVELS AND DROPPING IT ALTOGETHER OR HAV:NG
IT DISAPPEAR AND REAPPEAR LATER AT A LOWER LEVEL OF
DECOMPOSITION."
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of authoring

decomposition procedures.

PROCEDURE: Follow tunnelled arrow notation
throughout the decomposition process.

NARRATION: (TALK TO CHART)
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AUTHORING
PROCEDURES DIAGRAM FOAM
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the dia-
gram form used in IDEF0 authoring pro-
cedures.

PROCEDURE: Fill in appropriate information in
spaces provided.

NARRATION: "DIAGRAM FORM PROVIDES: J

1) STANDARDIZATION
2) CONSISTENCY

FOR COMMlN I CAT ION."f
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AUTHORING
PROCEDURES jCONTEXT ENTRY

011 DOIS a FAMENT NOT SAMa0C&O4

CONTX FOi

I AO.TOP

INSTRUCTIONAL OBJECTIVE: To teach an understanding of context
entry diagram form in IDEF0 auhoring
procedures.

PROCEDURE: Use standard 11DEF 0 formr with context_
entry at top right hand corner of formn.

-----------------------------------------------------------------

NARRATION: (TALK TO CHART)
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AUTHORING
PROCEDURES NODE NUMBER ENTRY
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* GLOGGARY

INSTRUCTIONAL OBJECTTIVE: To teach an understanding of the node

-number entry diagram form in IDEFO
a~uthoring procedures.

PROCEDURE: Use standard IOEFO form with node num-
be r etry under "node" section-at lower
left hand cornerand~ "title' at lower
center of diagram form.

----------------------------------------------------

NARRATION: (TALK TO CHART)
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PROCEDURES C-NUMBER ENTRY-
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60-3 72

INSTRUCTIONAL OBJECTIVE: To teach an understanding of tne
creation-number entry diagram forn 'In
IDEF0 authoring procedures.

PROCEDURE: Use standard IDEFO form with r'C-number
entry" located at the lower rignt hand
corner of the form.

NARRATION: (TALK TO CHART)
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PROCEDURES REFERENCE EXPRESSION
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the use of
reference expression diagram formn in
IOEF0 authoring procedures.

PROCEDURE: List reference expression to clarify
the decompositions.

- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - -

NARRATION: (TALK TO CHART)
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INSTRUCTIONAL OBJECTIVE: To teach an understanding of the docu-

mentation node index used in IDEF0
function modeling.

PROCEDURE: Diagram the functions involved in the
decomposition process in a list form
according to node index.

NARRATION: (TALK TO CHART)
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AUTHORING
PROCEDURES_ DOCUMENTATION - NODE TREE

AA&

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the docu-
mentation node tree used in IDEFO
function modeling.

PROCEDURE: Diagram the functions involved in the
decomposition process in node tree
frm.

NARRATION: "THIS IS A MANUFACTURING EXAMPLE OF A NODE TREE USED

---- . .... 1

INSTRU TO DBECVE AN UDRTANDIN O FUNrTIONg DCO IThe ON
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AUTHORING CONCEPTS
AND PROCEDURES IAUTHORING EXERCISE
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76

INSTRUCTIONAL OBJECTIVE: To review the IDEFO function modeling
authoring concepts and procedures
covered in this training manual.

----------------------------------------------------------------

DIRECTIONS: FOLLOW DIRECTIONS ON CHART USING IDEF0 DIAGRAM FORMS
OR SCRATCH PAPER. WE WILL DISCUSS ANY PROBLEMS
INFORMALLY.

NARRATION: "AFTER THE EXERCISE IS COMPLETED TELL THE PARTIC1-
PANTS THAT THIS EXERCISE HAS BEEN TO PROVOKE THOUGHT,
TO PROVIDE PRACTICE, AND TO DEVELOP A BETTER UNDER-
STANDING OF THE IDEF0  MODELING METHODOLOGY. THE
MODELS WILL NOT BE COLLECTED OR DISPLAYED."
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COMMENTING

CONCEPTS AND PROCEDURES

TITLE SLIDE: IDEFa Commenting Concepts and
Procedures

COURSE OBJECTIVE: To teach an understanding of the
commenting concepts and procedures
involved in IDEFO function modeling.

NARRATION: "AN IDEF 0 FUNCTION MODEL GRAPHICALLY SHOWS OBJECTS
AND/OR INFORMATION PERFORMED BY MEN AND/OR MACHINES
THAT ENABLES YOU TO UNDERSTAND A SYSTEM.

"THIS SECTION OF OUR PROGRAM IS TO PROVIDE YOU WITH
THE CONCEPTS AND PROCEDURES ESTABLISHED FOR IDEFC
MODEL COMMENTING."
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COMMENTING
CONCEPTS
PROCEDURES ILEARNING 08JECTIVES

I UNDER 5 A NO THE UMPOATANCE O~f UEF C)ME My Ike

2 UNDERSTAND THE IOEF Kit Cy

I LJNUIRSTANO THIE 40F WALXTM0OU6H UAETINU PROCE33

6 UNfIRSTAND THE OFF 0601ARY IIUftCtI0M

-----------------------------------------

NARRATION: "COURSE LEARNING OBJECTIVES:

rO ENABLE YOU TO UNDERSTAND IDEF 0 FUNCTION MODELING,
IN TERM'S OF:

1) THE IMPORTANCE OF ODEF COMMENT:NG

2) THE IDEF KIT CYCLE

3) THE IDEF WALKT1HROUGH MEETING PROCESS

4) THE IDEF LIBRARIAN FUNCTIONS":
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COMMENTING
CONCEPTS COMMENTING

PRINCIPLES OF COMMENTING.

1. UNOERSTANOING WHAT IS THE AUTHOR SAYING ?

2. AGREEMENT 00 1 AGREE WITH THE AUTHOR?

INSTRUCTIONAL OBJECTIVE: To teach an understanding of commnenting
principles in developing IOEFO function
models.

CONCEPT: Commenting includes understanding and
agreement relative to IDEF0 function
models.

REFERENCE: AFWAL-TR-81-4023/ INTEGRATED COMPUTER
AIDED MANUFACTURIGT-A-MTT-rchitec-
ture, Part 11, Volume IV - Function
Modeling Manual (IDEF0 )

SEE: "Comnmenter Guidelines," Section ~
#5.2.2.1, Pg. 65

NARRATION: "COMMENTING ON IDEF0 FUNCTION MODEL DIAGRAMS :NVOLVES
AN UNDERSTANDING OF WHAT THE AUTHOR IS SAY:NG AND -'N
AGREEMENT WITH WHAT THE AUTHOR INTENDED TO SAY"
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COMMENTING i
CONCEPTS t COMMUNICATION

AUTHORING + COMMENTING:

COMMUNICATION

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the role
of communication in IDEF modeling.

CONCEPT: Understanding and agreement equal
communication.

NARRATION: "IDEF 0  MODELING METHODOLOGY PROVIDES A STANDARD FOR
COMMUNICATION. THE READER MUST FIRST UNDERSTAND WHAT
IS BEING SAID. UNDERSTANDING IS A MATTER OF KNOWING
THE RULES OF IDEFo FUNCTION MODELING AND CROSS REFER-
ENCING THE INFORMATION COMMUNICATED BY THE MODEL WITH
THOSE RULES."
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8 Septemoer 19t

COMMENTING
CONCEPTS IDEF KIT

JuJ

CA1-° -- -

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the IDEF
kit process.

CONCEPT: A standard of communication will pro-
vide a means for communicating in IDEF
model i ng.

NARRATION: "THE IDEF KIT CONCEPT PROVIDES STANDARD FORM FOR
COMMUNICATION BY USING STANDARDIZED FORMS AND RULES
AND PROCEDURES FOR DEVELOPING IDEF MODELS.

2-1
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b Septemner 198-

COMMENTING
CONCEPTS IDEF DIAGRAM COMMENTING PROCESS

ASPfCTS TO LOOK FOR

0 CLARITY

0 CONSISTENCY

* COR ECT SYNTAX

* CORNICT M4MAN TbS

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the iDEF
diagram commenting process.

CONCEPT: There are specific aspects in the IDEF
diagram commenting process that lead to
coinunication.

NARRATION: "DECIDE:

1) DID THE AUTHOR GO BY THE RULES OF THE METHODOLOGY?

2) DO YOU AGREE WITH WHAT THE AUTHOR IS COMMUNICATING?"
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COMMENTING
PROCEDURES b IEE DIAGRAM COMMENTING PROCESS

MEC HA NIC S

0 @~ NOTES

* NOTE FIELD

0 USE RED INK

AGOVIE ALL -MAKE COMMENTS

0 CLEAR

GIIIuF

*CONSTPUCTIVIE

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dures involved in the IDEF diagram
commrenting process.

PROCEDURE: Make notes and use red ink.

NARRATION: "COMMENTING RULES ARE SIMPLE:

o USE RED INK (REVIEWER)

o NOTES

o NOTE FIELD

MAKE COMMENTS:

o CLEAR

o BRIEF

o CONSTRUCTIVE"1
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COMMENTING IDEF DIAGRAM
PROCEDURES -.ommIrwG nocEss

PROCESS STEPS

*CHGC 43YOUTAX AMID LAYOUT 3F DIAGRAM

* AOG DIAGRAM

ITERATE FOR
I AC., DIAGRAM 0 CH6CEt 3*MARYICS OF DIAGRAM

* Cbo§CU SUGGESTIORS DOCUME[NTATION
I*g PS.* TEXTf ANIDO Oft GLOSSARY)

* MAle CG..EiTCia SIJGGST~ns,

Gil a

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the proce-
dures involved in the IDEF0 diagram
commnenti ng process.

PROCEDURE: Follow the structured steps involved in
the IDEF0 diagram commenting process.

NARRATION: "FOLLOW THESE STEPS."

(TALK TO CHART)
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COMMENTING
CONCET TET/GLOSSARY COMMENTING

TIEX TGLO33ARY SHOULD "AAE

* NE VITY

* 3TRUCTURE

* CLAARTY

T1XtjGIO3S~A01 SHOULD ME WRITTeN

eVa CLARWY WIORMATION
CONVEYED MY THE DIAGRA6A

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the role
of text and glossary in the IDEF dia-
gramn commuenting process.

CONCEPT: In order to clarify information con-
veyed by the IDEF diagram some attempt
must be made to explain the background
and terminology used in the IDEF model.

----------------------------------------------------

NARRATION: "IDEF TEST AND GLOSSARY ARE MEANT TO PROVIDE:

1) CLARIFY

2) STRUCTURE

TO THE IDEF0 MODEL."
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COMMENTING
CONCEPTS FEO COMMENTING

* FEO iFOR E XPOSITON ONLY I

DON T FOROLTI A F EO

* IS ANY DIAGR AM THAT FALLS OUTSIDE flA

STRICT NIERARC14Y

* MAY CONOTA04 MORE THAN SIX 9OXES
AND N4AVI PARTIAL ARROW STRUCTURE

* IS U311o py THlE AUTHOR

*o LOSu4TRArffA PINT

*TO CLARUY A DIAGRAM

A $50 AIWIS

* 0O YOU UNDERSTAND

* 0oes IT -LAARry Pro FOR You,7

5k- '0

INSTRUCTIONAL OBJECTIVE: To teach an understanding o-F the role
of a F.E.O. diagram in the 1DEF model-
ing methodology.

CONCEPT: A F.E.O. provides background inform~a-
tion to an IDEFO function model diagram
in addition to that provided by the
text and glossary.

NARRATION: (TALK TO CHART)
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FTRi. O410COOU
8 Septerncer 19817

COMMENTING
CONCEPTS APPROACHES TO COMMENTING

* IDEF KIT CYCLE

* IDEF WALKTHROUGH
MEETINGS)

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the
approaches used in the IDEF model dia-
gramn cormenting process.

CONCEPT: IDEF conmmenting includes an interaction
among undestandin, agreement, and
updating of IUEFirmodel information.

NARRATION: "UNDERSTANDING, AGREEMENT, AND UPDATING OF IDEFO

FUNCTION MODELS INVOLVES:

a THE IDEF KIT CYCLE

o IDEF WALKTHROUGH MEETING(S)"
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8 Se~temoer 1983

COMMENTING
PROCEDURES CMETING

USING MIT CYCLE &NO WALNK*MOUQN MIEHG4S)

* CIACU.ATiS KITS THROUGH IT CVCLE

ANO I ON

*COMODCy pE~bOCC wAtATwROuOI4 M412TIG40)

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the comn-
menting procedures used in the IDEF
diagram commuenting process.

PROCEDURE: Conduct IDEF kit cycle and/or conduct
periodic walkthrough meeting(s).

NARRATION: (TALK TO CHART)
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COMMENTING
PROCEDURESI COMMENTING

KIT CYC&JOG ALTERNATIVES

*MAtWO

*PfRSONREL MEEiTING

PIRO'S AND COWS

Al?, CYCLE

* SAVES TRAVEL COS1S

SLOWER COWEEKNT~IG TURN-OVER TOM

* SLOWER TO GAIN CONSEISUS

IVALA THROUGH ETIONMS1.

aOUI~aE COMENTING TURN -OVIER TOM

II O4RMER TO OhM CONSENS0US,

* 000 FOR KIT PFINALiZATON

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the com-
menting procedures used in the IDEF
diagram commienting process.

PROCEDURE: o Use kit cycling alternatives

o Use IDEF kit cycle

o Use IDEF walkthrough meeting(s)

---------------------------------------------------

NARRATION: (TALK TO CHART)
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COMMENTING IDEP KIT CYCLE
CONCEPTS STEPS ANO PERSONNEL

STEPS PERSONNEL.

~PRODUCEM5Y AUTHOR

AGAO AND COUAMeNt ON KIT COUNIGNTEN

(I PAOIRW "EView AND RIESPORO to
CMNTS AUTHOR

REVIEW RESPONISES C0MMEN TEA

OCUSS, I LW CESSARYI AUTHOR AND C0MMENTER

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the steps
and personnel involved in the IDEF kit
cycle.

CONCEPT: The IDEF kit cycle involves personnel
and a structured set of steps to
follow.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURI NG (ICAM Arhitec-
ture, Part 11, Volume IV -Function

Modeling Manual (IDEFO)

SEE: "The IDEF Kit Cycle," Section 5, 45.2
(Figure 5-1), Pg. 62

------------------------------------------------

NARRATION: (TALK TO CHART)
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6 Seotemuer 1983

COMMENTING IDEF KIT CYCLE
PROCEDURES osuso

0gSCuS133beqt AtiJLs

* ONLY or NCESSARY

* QISCUSS POINTS OF OISAGRiFEIENT ONLY

* LOUT tin

* 0ECIOG ACTIONS

" REClO RESUT.rs

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the IDEF
kit cycle discussion rules.

PROCEDURE: Follow IDEF kit cycle discussion rules.

NARRATION: (TALK TO CHART)

2-476



FTR~iO410OOOOU

8Septemoer 1983

COMMENTING IDEF KIT CYCLE
PROCEDURES AUTHOR AEXPONOUNG

AUTHOR aGSPo..OS ta ALL cOMMENIs

* UNOENSTAAG COMMENTS

"X IF OMWAGO4E WITH EXPLANATION

*Use BLUE MwN

* NOTE *LET*$ TALK' - 0 NECESSARY

* NOTE CO6MENTS ON AUTHOR COPY

* RETURN KIT TO CaoMNENTIEN

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the con-
ventions used in IDEF kit cycle author
responding.

PROCEDURE: Use IDEF kit cycle notation in commient-
ing on IDEF0 function model diagrams.

NARRATION: (TALK TO CHART)
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8 Septemoer 1983

COMMENTING WALKTIIAOUGH MEETING
PROCEDURES SE Amo ptiRsoNNefL

3 Tl1's PINCONaL

so-- PvtOCUCe all AUTHOR

RIfAO AND COUld,.? ON KIT COMMINT111431
ITINATON

toT U1110A,10T01OUG MIITWG PROtiCT RANAGIR

WA&KTHROUGN MOVING PROIECT MANAGER
L DISCSSION 

UTHOR

*CON&WENTIERES

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the steps
and personnel involved in the IDEF kit
cycle walkthrough meeting.

PROCEDURE: Follow IDEF walkthrough meeting steps
with involved personnel.

NARRATION: (TALK TO CHART)
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COMMENTING I IDEF DIAGRAM
PROCEDURES IwsLKr.AOUG. PROCESS

SIX STEPS

I $CAN reff DIAGINAM
I LOOK AT TIXE PARENT DIAGAA

3CONNEECT THE PARENT SOX SAND THlE 09TAIL DAGRAM

4 IXNUU THlE SITGONAL ARROW PATTERNI

S RNSC THlE TEXT ANEG 4LOSSARY

* SET THlE STATUS Of THlE DIAGRAM

60 -j 'S

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the IDEF
diagram walkthrough process.

PROCEDURE: Follow IDEF diagram six steps in carry-
ing out the IDEF walkthrough process.

-------------------------------------------------------------------

NARRATION: (TALK TO CHART)
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COMMENTING IOEF KIT CYCLE
PROCEDURES 

yAA no m

* NCOAPONAIS IECESSARI CHANGES

* SES SIJISEOUENT KIT

* COKMENTIEK RAPIER TO PREVIOUS KIT
TO EVALUATE CHANGES

9u

INSTRUCTIONAL OBJECTIVE: To teach an understanding of IDEF kit

cycle iteration.

PROCEDURE: Follow IDEF kit cycle iteration steps.

----------------------------------------------------

NARRATION: (TALK TO CHART)
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COMMENTING
CONCEPTS II
PROCEDURES LIB3RARY FUNCTION

,RiHEN ~O S EF KIT CYL OR

ALAT IOU~h MEETIG P ROCIESS~OR SO T13-

VOU MAUST 04AVE SOME LEVEL. OF

CONTROL FOR 104F MOOEILING

TO MANAGE THE COMMUNICATION PROCESS

bu-h 20

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the li-
brarian function in IDEF modeling.

CONCEPT: The librarian function in the IDEF
modeling methodology maintains the
necessary control of the IDEF0 function
model information.

PROCEDURE: o Maintains files

o Controls distribution of documented
information

o Copies, distributes, and tracks IDEF
nformation

REFERENCE: AFWAL-TR-81--402]/INTEGRATED COMPUTER
AIDED MANUFACTURING ICAM), Architec-
Zture, Part IFT-olume TV - FunctionF Modeling Manual (bDEE 0 )

SEE: "The IDEF Kit Cycle,' Section 5, F5 .2
F (Figure 5-1), Pg. 62

------- -----------------------------------------------------------------

NARRATION: (TALK TO CHART)
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8 Septemuer 1983

COMMENTING I IOU KIT CYCLE
PROCEDURES LIOAARV fUNCTIONS

* AAINTAINS FILIS

*COWTROL3 OISTAIUTbOoN OF OOCUMINIE

RIEClIvES. COP~eS.066TRIuTES. TMACKS

SF0 TRANSFERS

39 1 21

INSTRUCTIONAL OBJECTIVE: To teach an understanding of the IOEF

kit cycle librarian functions.

PROCEDURE: The librarian function:

o Maintains files

o Controls distribution of documented
information

o Copies, distributes, and tracks lDEF
i nformati on

NARRATION: (TALK TO CHART)
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COMMENTfING
CONCEPTS &
PROCEDURES COMAMENTING EXERCISE

')O t, pA I T H ilL H ) O, f * - EOftNT El

AND ~ LokFOR

* INTA. EFIROA3

(IDIEF. SYMISOLOGY AND RUICS)

3* ANI IERROAS
(M13UNOfR3TAMOIkQ3 OF THAI

iNTFNOCO AUTHiOR COMMUMICATION)

* OISAOEEM171 *131" THE AUTHOR
oi. TCOUJOSTANO WHlAT

AUTHOR tRTINo@DI

TmEmN OTE roun COMMIENT3 ON T.9 DITAGRAM POI.LOWING
TrlE Q2UIDOLMIES jUST PFROVIOE 0

5- 22

INSTRUCTIONAL OBJECTIVE: To give an exercise in iOEF0 commienting
concepts to reinforce what has been
taught.

DIRECTIONS: PLAY THIS COMMENTER ROLE TN THE FOLLOWING EXERCISE.

(TALK TO CHART)
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6 Septemoe: i.9E3

COMMENTING
CONCEPTS$ & EF KIT CYCLE
PROCEDURESi COMMENTING EXERCISE

23
59-j.

INSTRUCTIONAL OBJECTIVE: To give an exercise in IDEF kit cycle
commuenting concepts and procedures.

DIRECTIONS: COMMENT ON IDEF0 FUNCTION MODEL DIAGRAM IN PRESEN-
TATION HANDOUT MATERIALS ACCORDING TO THE STRUCTURED
ROLE OF A COMMENTER.

2-484



ARCHITECTURE

A STRUCTURED APPROACH TO

MANUFACTURING

TITLE SLIDE: Architecture - A Structured Approach to
Manufacturino

COURSE OBJECTIVE: To teach an understanding of the ICAM
generic manufacturing architecture
(MFGO) and its utilization as a Manu-
facturing Technology Modernization
(TECH MOD) planning and analytical
tool.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING (ICAM) Architec-
ture, Part ii, Vo7 me II - Architecture
- A Structurec Approach to Manu-
facturing

SEE: (ALL)

NARRATION: "TO IMPROVE PRODUCTIVITY, WE NEED (AMONG OTHER
THINGS) A MEANS OF TRANSFORMING THE BLACK MAGIC OF
MANUFACTURING-TOA SCIENCE. EMBEDDED WITHIN MUST BE
A COMMUNICATION STANDARD TO SERVE AS BOTH A TOOL FOR
MANAGEMENT PLANNING AND CONTROL AND SYSTEM INTEGRA-
TION. THE SUBJECT OF THIS PORTT-N OF OUR PRESENTA-
TION, 'ARCHITECTURE - A STRUCTURED APPROACH TO MANU-
FACTURING' IS SUCH A MEANS. THE ARCHITECTURE IS
FORMED BY A FUNCTION MODEL USING IDEFo, AN INFORMA-
TION MODEL USING IDEF ! , AND A DYNAMICS MODEL USING
IDEF2 . EACH MODEL IS AN ARCHITECTURE UNTO ITSELF -
REPRESENTING A DISTINCT BUT RELATED VIEW OF A SUB-
JECT, I.E., MANUFACTURING. THIS PRESENTATION WILL
ILLUSTRATE USES OF THE ARCHITECTURE SUCH AS A MANAGE-
MENT AND TECHNICAL TOOL AND AS WELL, AN EDUCATIONAL
TOOL. IT IS INTENDED THAT THESE ILLUSTRATIONS WILL
STIMULATE FURTHER USES OF ARCHITECTURE AS YOU CON-
SIDER YOUR PARTICULAR APPLICATIONS."
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FTI11O4 OOOU
8 Septemoer 1963

STANDARD FOR COMMUNICATION

-I

!2

INSTRUCTIONAL OBJECTIVE: To provide an understanding that the
manufacturing architecture provides a
standard for communication relative to
complex systems and organizations.

NARRATION: "MANUFACTURING IS A VERY COMPLEX ENVIRONMENT, I.E,
MANY DISCIPLINES - PLANNING, QUALITY ASSURANCE, PRO-
DUCTION, ETC.; MANY SYSTEMS - MANUFACTURING CONTROL,
GENERATIVE PROCESS PLANNING, MRP, DNC, ETC. AND MANY
TECHNOLOGIES - COMPUTERS, ROBOTICS, LASERS, ETC. BUT
TO MAKE MAITERS MORE COMPLEX MANUFACTURING IS CARRIED

OUT BY MANY PEOPLE RANGING FROM MANAGEMENT TO THE
SHOP FLOOR WHICH ADDS TO THE COMPLEXITY BY ADDING
MANY VIEWPOIINTS BASED UPON EXPERIENCE, RESPONSI-
BILITY, AND PURPOSE.

"WE NEED A MEANS TO BETTER COMMUNICATE:

1) TO APPRECIATE EACH OTHERS VIEWPOINT

2) DEAL WITH ALL ASPECTS OF MANUFACTURING ON A
COMMON BASIS WHETHER IT INVOLVES
DISCIPLINES, SYSTEMS OR TECHNOLUGIES.

TO FACILITATE COMMUNICAiION, THE MEANS MUST BE A
COMMON STANDARD, I.E., ARCHITELTURE OR FRAMEWORK."

24
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STANDARD FOR COMMUNICATIGN

-- -- -- - 14**. SO~~t KO

MAMOACIUU

INSTRUCTIONAL OBJECTIVE: To provide an undertarn'g. :a: : e
manufacturing arch4tec:ure )r-.v4!.es 3
standard for communication reative
complex systems and organizations.

NARRATION: "TO FACILITATE EXPRESSING DIFFERING VIEWPOINTS WE
NEED A STRUCTURED YET 1OD OR TEC-NIQC£ E AT
ESTABLISHES A STANDARD FOR CDMMUN:CAT:CN :-E:- 7C
CHARACTERIZE MANJFACTR: NG EASED 0,. NC-'T:-',NS -

INFORMATION - DYNAMICS.

REGARDLESS OF ORIENTATION BASED UPON N :':. .-7T1

OR FUNCTION, EVERYONE'S V:EWPOINT CAN BE EXPRESSED
A STRUCTURED REPRESENTATION. THIS WiLL OVERCC-ME
MISUNDERSTANDING CAUSED BY INTERPRETATION OF THE
WRITTEN OR SPOKEN WORD AND EXPOSE MORE CLEARL( HAT
IS BEING COMMUNICATED.

THE STANDARD FOR COMMUN:CAT:.:N Y LST - E7ER2E
COMPOUNDING EFFECT' OF 3 1 F ' :E,4C:NT: S :.-
BECAUSE OF POOR COMMUNI7CAT: N %A v AP-,R
OPPOSING OR CONFRONTING. TKIS /4L- SRcV::E A .{NE-
GISTIC EFFECT' BY ENABL:NG iTST 7- CT E .P
COMUNICATION AND EXPOSE MCRE CL-'LY R -E-%E:-:
RESULTING IN A CCLLECTIIELY -NHA.,CED .N.. S-CL: .., -F
MANUF ACTURING.

2-.-el



STANDARD FOR COMMUNICATION

MANUFACTURE

I x

INSTRUCTIONAL OBJECTIVE: To provide an understanding that the
manufacturing architecture provides a
standard for communication relative to
complex systems and organizations.

NARRATION: "WE NEED AN 'ARCHITECTURE' TO FACILITATE PUTTING
VIEWPOINTS INTO PERSPECTIVE AND PROVIDE A COMMON
BASIS UPON WHICH WE CAN DEAL WITH ALL ASPECTS OF
MANUFACTURING, I.E., ORGANIZATION, SYSTEM, AND
TECHNOLOGIES.

"THIS ARCHITECTURE MUST PROVIDE A FRAMEWORK, A ROAD

MAP, A BLUEPRINT, A DICTIONARY FROM WHICH WE CAN
DEPART FROM AND REFER BACK TO. THE KEY TO INCREASED
MANUFACTURING PRODUCTIVITY IS TO DO IT SMARTER. TO DO
IT SMARTER, WE MUST INTEGRATE AND TO INTEGRATE WE
MUST BETTER UNDERSTAND HOW ALL THE 'PIECES' FIT
TOGETHER. WE MUST UNDERSTAND BETTER OUR OWN DOMA:N
AND HOW WE FIT INTO THE WHOLE.

"GIVEN THAT OUR OBJECTIVE IS IMPROVED MANUFACTURING
PRODUCTIVITY, THE TASK WILL REQUIRE US TO INTEGRATE
THE MANAGEMENT AND OPERATIONS OF MANUFACTURING. THIS
MEANS NOT JUST TO INTEGRATE COMPUTERS TOGETHER 3UT TO
INTEGRATE WHAT COMPUTERS WILL ENABLE I.E., INTEGRATED
ORGANIZATIONS, SYSTEMS, AND TECHNOLOGIES."
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USES OF ARCHITECTURE

MANIFACIURING

C11111M $111lJu"illf r[M II

COMMUNICATE -

"IMPROVE"

INSTRUCTIONAL OBJECTIVE: To provide an understanding of now
architecture utilization will result in
improved communications.

NARRATION: "AN ARCHITECTURE OR FRAMEWORK CAN BE USED AS A MAN-
AGEMENT TOOL AND AS A TECHNICAL TOOL. IT IS A MULTI-
PURPOSE TOOL: MANAGEMENT IS CONCERNED WITH PLANNING,
ORGANIZING, CONTROLLING, AND COORDINATING. THE
TECHNICAL PEOPLE, WHO ARE CONSTRAINED BY MANAGEMENT,
ARE CONCERNED WITH ANALYZING, INTEGRATING, SYSTE-
MATIZING, AND DESIGNING. BOTH MUST WORK TOGETHER T
IMPROVE MANUFACTURING AND COMMUNICAT:[ON :S
IMPERATIVE.

"THEREFORE, THE TRUE CONTR:BUTION OF ARCHITECTU' RE :S
THAT IT IS A MULTI-PURPOSE TOOL:

o IT TRANSCENDS VIEWPOINT

o IT TRANSCENDS SYSTEMS, TECHNOLOGIES, ORGAN:-
ZATIONS

o IT IS A MANAGEMENT/TECHN CAL TOCL
(MANAGE/OPERATE)

o LAST BUT NOT LEAST, IT IS AN EDUCAT7ONAL
TOOL

ARCHITECTURE IS A COMMON TOOL THAT EVERYONE CAN USE
TO IMPROVE MANUFACTURING TOGETHER."
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FTR. 1j4IO jC j

MANAGEMENT TOOL ' Sesterner ..~z

e PRESENTATION MEOIUM

* ORGANIZATIONAL STRUCTURE

* PLANNING VEHICLE

* PROGRAM MANAGEMENT

INSTRUCTIONAL OBJECTIVE: To provide an understanding of now to
use architecture as a management tool.

NARRATION: "AS A MANAGEMENT TOOL, AN ARCHITECTURE PROVIDES VISI-
BILITY INTO MANUFACTURING BY STRUCTURING A REPRESEN-
TATION OF MANUFACTURING FUNCTIONS, INFORMATION, AND
DYNAMICS.

"IT IS AN EXCELLENT PRESENTATION MEDIUM FOR PROVIDING

PERSPECTIVE AND FOCUS REGARDING THE SUBJECT OF THE
PRESENTATION, I.E., GENERAL TO SPECIFIC 'ZOOM IN'.

"IT :S THE FRAMEWORK UPON WHICH AN ORGANI7ATIONAL
STRUCTURE/HIERARCHY BASED UPON RESPONSIBILITY CAN BE
MORE EXPLICITLY DOCUMENTED, I.E., MAP ORGANIZATIONAL
RESPONSIBILITIES TO FUNCTIONS, AND IDENTIFY
OVERLAPS/VOIDS.

"IT IS A VEHICLE FOR PERFORMING PLANNING OF MULTI-
YEAR CAD/CAM IMPROVEMENT. IT PROVIDES A FRAMEWORK
FROM WHICH TO DEPICT CAD/CAM IMPROVEMENTS,
ORGANIZATION RESTRUCTURING, AND THE LOG:CAL PRO-
GRESSION OF THE MULTI-YEAR IMPROVEMENT PROGRAM.

"LAST BUT NOT LEAST, IT IS AN EXCELLENT MEDIUM FOR
ORGANIZING AND ADMINISTERING A CAD/CAM PROGRAM -0
IMPLEMENT IMPROVEMENTS. THIS PROGRAM MANAGEMENT
DEFINES ACTIVITIES, STRUCTURES THE PROGRAM, :DENT:-
FIES RESPONSIBILITIES, AND PROVIDES A FRAMEWORK FOR
SUBSEQUENT PLANNING AND CONTROL."

2-490
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PRESENTATION MEDIUM

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be used as a
presentation medizn.

------------------------------------- M-------------------------------

NARRATION: "THIS IS A FUNCTIONAL ARCHITECTURE NODE TREE EXAMPLE
CREATED FROM THE IOEF0 METHODOLOGY.

"THERE ARE OTHER REPRESENTATIONS, BUT NODE TREE :S
MOST OFTEN USED. IT PROVIDES 'BIG PICTURE' OR EN-
VIRONMENT FROM WHICH ONE WANTS TO DRAW A PERSPECTIVE.

"FOR EXAMPLE: WHERE DOES A MANUFACTURING TECHNOLOGY
MODERNIZATION PROGRAM OR CAD/CAM PROGRAM FIT INTO
MANUFACTURING AS AN ORGANIZATION? WHAT FUNCTIONS DO
THEY PERFORM?

"THIS CHART PORTRAYS AN APPROACH TO MODIFICATION OF
THE GENERIC ARCHITECTURE TO ADD NODE A-45 WHICH PRO-
VIDES TECHNOLOGY AND ITS SUBSEQUENT DECOMPOSITION AS
SHOWN."
(TALK THROUGH A-45 NODE DECOMPOSITION)
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ORGANIZATIONAL STRUCTURE

a malltIml$

I I I

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized in
planning organizational structure and
responsibilities.

1ARRATION: "A NODE TREE REPRESENTATION IS MOST OFTEN USED AS A
PRESENTATION MEDIUM OF ARCHITECTURE BECAUSE IT PRO-
VIDES THE 'BIG PICTURE' OR 'ENVIRONMENT' FROM WHICH
ONE WANTS TO DRAW A PERSPECTIVE. THE ANNOTATING OF
THE ARCHITECTURE CAN BE TOP-DOWN OR ONE MAY CHOOSE A
PARTICULAR LEVEL. THE IMPORTANT CONCEPT TO KEEP IN
MIND IS THAT THE TOP-DOWN DECOMPOSITION OF THE
FUNCTION ARCHITECTURE IS NOT A TRUE ORGANIZATIONAL
HIERARCHY BUT MERELY A LEVEL-BY-LEVEL DETAIL
EXPOSITION OF FUNCTION AND DATA.

"AFTER A COMPLETE ANNOTATION OF ALL MANUFACTURING
ORGANIZATIONS, THERE IS A NEW PERSPECTIVE FROM WHICH
TO VIEW THE FUNCTION ARCHITECTURE - IT NOW DEPICTS
THE 'ORGANIZATIONAL' MECHANISM FOR CARRYING OUT THE
FUNCTIONS, AND MORE IMPORTANTLY, THE ORGANIZATIONS
THAT ARE LINKED TOGETHER IN A STRUCTURED MANNER BASED
ON WHAT THEY 00 AND HOW THEY INTERRELATE W1TH ONE
ANOTHER. THE ARCHITECTURE MAY ALSO DEPICT VOIDS AND
REDUNDANCIES BETWEEN ORGANIZATIONS.

"A WORD OF CAUTION - SOME DEPARTMENTS SUCH AS Q.A.
MAY NOT HAVE A PARTICULAR NITCH AS THOSE ILLUSTRATED
BUT MAY PORTRAY THE ENTIRE ARCHITECTURE. MORE CARE-
FUL STUDY MAY BE REQUIRED TO IDENTIFY HOW THEY INTER-
RELATE WITH THE REST OF MANUFACTURING."
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ORGANIZATIONAL STRUCTURE

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized in

Ipinning organizational structure and
responsibilities.

NARRATION: "THIS CHART FURTHER DECOMPOSES THE A-4 NODE 'PROVIDE
PRODUCTION RESOURCES' TO A LEVEL WHEREIN
ORGANIZATIONAL RESPONSIBILITIES CAN BE ANNOTATED AND
DEFINED."

IA
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ORGANIZATIONAL STRUCTURE

-L. L4III

a-4 tO

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized in plan-
ning organizational structure and
responsibilities.

NARRATION: "THIS IDEF 0 DIAGRAM SHOWS HOW THE ORGANIZATICNAL
FUNCTIONS DEPICTED ON THE PRIOR CHART ACT AS
MECHANISMS TO ACCOMPLISH THE FUNCTIONS SHOWN ON THE
DIAGRAM THAT DEVELOPED THE NODE TREE."

r
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INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture is used as a planning
vehicle.

REFERENCE: AFWAL-TR-81-4023/INTEGRATED COMPUTER
AIDED MANUFACTURING T-CAM) Archi tec-
ture, Part I, Volume II - Arcn'tecture
- A Structured Approach to Manu-
facturing

SEE: (ALL)
. . . . . . . . . . . .. . . . .. .. . o . . . . - -- - . . .. . . . . .. . . . . . .. . . . . . . . .. . . . . .. . .

NARRATION: "THE FUNCTION ARCHITECTURE NODE TREE CAN ALSO BE USE]
AS A PLANNING VEHICLE FRAMEWORK FOR DEPICTING THE
LOGICAL STEP-BY-STEP, YEAR-BY-YEAR, OR FUNCTION-BY-
FUNCTION MODERNIZATION OF EXISTING MANUFACTURING,
REORGANIZATION, NEW SYSTEMS OR TECHNOLOGY, NEW
FACILITIES, ETC.

THE ARCHITECTURE CAN BE USED TO SUPPORT A CAD/CAM
PLAN (FIVE YEAR, TEN YEAR, OR TWENTY YEAR) SHOWING
THE IMPLEMENTATION PROGRESSION OF MODERNIZATION. THE
IMPORTANCE OF USING THE ARCHITECTURE TO DEPICT THIS
ORGANIZATION IS THE ADDITIONAL INFORMATION IT AFFORDS
TO THE PLANNING EXERCISE. IT LINKS TOGETHER DISCRETE
PROJECTS TECHNICALLY AND IN SEQUENCE OF IMPLE-
MENTATION.

EACH MODERNIZATION PROJECT WILL AFFECT FUNCTIONS IN
MANUFACTURING AND, SINCE ALL THE FUNCTIONS ARE
RELATED, THE IMPACTS OF THE MODERNIZATION CAN BE
ASSESSED FOR ORGANIZATION IMPACTS, SYSTEMS/TECHNOLOGY
IMPACTS, ETC.

THERE MAY ALSO BE AN OPTIMUM SEQUENCE FOR IMPLEMENTA-
TION AND THESE ORGANIZATION AND SYSTEMS/TECHNOLOGY
IMPACTS MAY EXPOSE THE MOST PRODUCTIVE SEQUENCE. IF
NOT, BECAUSE BOTH CAN BE ASSESSED AGAINST THE ARCHI-
TECTURE, THERE IS AT LEAST A BASIS TO EVALUATE OR
DEPART FROM TO EVALUATE THE OPTIMUM SEQUENCE."
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PROGRAM MANAGEMENT

- / _L

~-- ~- 4L

TICNNOflS MOERNIZATION PAOSRAM 1' 4 12

INSTRUCTINAL OBJECTIVE: To provide an understanding of how
architecture can be utilized as a
program management tool.

- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -9-

NARRAT:CN: "THE FUNCTIONAL NODE TREE REPRESENTATION 5. AGA:.N
SHOWN HERE AS A PROGRAM MANAGEMENT TOOL. T CAN BE
USED TO DEPART FROM MANUFACTURING PER SE TO A PROJECT7
OR PROGRAM WHICH WILL MODERNIZE OR IMPROVE
MANUFACTURING."
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PROGRAM MANAGEMENT

F-15 TECH WOO PR06A OFFICE ACTIVIIIS

ar Z

INSTRUCTIONAL OBJECTIVE: To provide an understanding of now
architecture can be utilized as a
program management tool.

NARRATION: "ACTIVITIES (FUNCTIONS) ARE IDENTIFIED TO CARRy 'QJ
THE PROGRAM.'

(WALK THROUGH NODE TREE FOR F16 MANUFACTURINGTC-
NOLOGY MODERNIZATION PROGRAM OFFICE AC71V71.-S,'
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6 Septemoer 15,?

PROGRAM MANAG3EMENT

PROGRAM MASTER PA

6

NS7RUCTIONAL OBjECT:VE: To provide an uncerstanding of ncw
architecture can be utilized as a
program management tool.

---------------------------------------------------

NARRATION: "THE PROGRAM MASTER PLAN/SCHEDULE !S DETAILLED HIC H
ADDRESSES THE TECHNICAL WORK TO BE PERFORMED AND
IDENTIFIES THE PROJECTS WITHIN THE PROGRAM."

(TALK THROUGH NODE TREE GIVING EXAMPLES)
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PROGRAM MANAGEMENT
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prgam management too

INSRUTIOALONG TVE AND prHERE THE ARErtndn oHIL ADINSTRIG H

NARRTION ROGRNIAM L THE RTECHICAL LAPPROACH EMODEL IS ALSO A VERY
IPRTPROJECT TO O STORUR THE EGS E OF HA TR,',-

PROVIDES A BASIS FOR THE ENGINEER TO IDENTIFY AND
INVESTIGATE INTERFACES REGARDING DEVELOPMENT THROUGH
IMPLEMENTATION AND OPERATION/USE OF HIS PARTICULAR

PROJECT END ITEM/SYSTEM."
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PROGRAM MANAGEMENT

FACTORY ARIGRArION

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized as a
program mnanagement tool.

---------------------------------------------------

NARRATION: "PROBABLY THE MOST IMPORTANT ACTIVITY IN ANY MODERNL-
ZATT4ON PROGRAM IS 'INTEGRATION'- INTEGRATION, LIKE
THE INDIVIDUAL PROJECT END ITES, MUST BE PLANNED FOR
- BECAUSE IT IS THE SINGLE MOST IMPORTANT PROJECT
WMITHIN THE PROGRAM.'
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PROGRAM MANAGEMENT

PtAN FOR FACTORY INI[GRAION

Li 2

\ ,-,'_

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized as a
program management tool.

-------------------------------------------------

NARRATION: "THE PLAN FOR FACTORY INTEGRATION IS, AS STATED PRE-
VIOUSLY, THE SINGLE MOST IMPORTANT PROJECT WITHiN THE
PROGRAM. THE SUCCESS OF EACH OF THE PROJECTS,
MEASURED IN PRODUCTIVITY IMPROVEMENT, DEPEND UPO
IT."

(TALK THROUGH NODE TREE EXAMPLE)
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FTkj G S
tSe)temoe: ic@;

TECHNICAL TOOL

" SYSTEM(S)/TECHNOLOGY(S) STRUCTURE AND INTERFACES

" SYSTEM(S) I TECHNOLOGY(S) - ORGANIZATION(S)
INTERACTIONS

* SYSTEM(S)ITECHNOLOGYIS) DEVELOPMENT AND
INTEGRATION

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how
architecture can be utilized as a
technical tool.

NARRATION: "AN ARCHITECTURE PROVIDES TECHNICAL PEOPLE WITH A
MEDIUM WHICH TRANSCENDS SYSTEMS AND TECHNOLOGIES AND
AFFORDS MANY DIVERSE DISCIPLINES A COMMON BASIS UPCN
WHICH TO COMMUNICATE A BETTER UNDERSTANDING OF WHO 'S
DOING WHAT, WHERE, AND TO WHOM.

"IT IS A STRUCTURED FRAMEWORK OF THE 'WHAT' (MANUFAC-
TURING) IN TERMS OF FUNCTIONS, INFORMATION, AND DY-
NAMICS TO BE USED AS A BASIS TO PORTRAY SYSTEMS AND
TECHNOLOGIES AND WHERE THEY SUPPORT MANUFACTURING.

"ARCHITECTURE IS A FRAMEWORK FOR IDENTIFYING INTER-
FACES BETWEEN SYSTEMS AND TECHNOLOGIES OR THE LACK OF
THE THEM.

"IT IS A FRAMEWORK FOR ESTABLISHING THE INTERACTION
BETWEEN SYSTEMS/TECHNOLOGIES AND THE ORGANIZATIONS
THAT USE AND MAINTAIN THEM.

"LAST BUT NOT LEAST, IT IS AN EXCELLENT TOOL TO USE
IN CONCEPTUAL INTEGRATION OF NEW SYSTEMS."
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6 Septenuer 19

SYSTEM(S) I TECHNOLOGY(S) STRUCTURE
AND INTERFACES

m6-4

.ma

structur an i nterfaces------ ---- - ,--- ---"-*

F E F ,\ S C A I

INSTRUCTIONAL BJECTIVE To provide an understanding of hO an
architecture can be utilized as a
frameork for systern/technolcgy
structure and interfaces.

NARRATION: "THE FUNCTION ARCHITECTURE NODE TREE CAN BE USED AS A

FRAMEWORK FOR SYSTEM/TECHNOLOGY STRUCTURE AND INTER-FACES. THE ANNOTATION IS SIMILAR TO THAT FOR THE
ORGANIZATIONAL STRUCTURE BUT IT BECOMES MORE i
NECESSARY TO MODEL EACH SYSTEM PRIOR TO LINKING IT TO
THE ARCHITECTURE. AFER A COMPLETE ANNOTATION OF ALL
EXISTING SYSTEMS, THERE IS A NEW PERSPECTIVE FROM

WHICH TO VIEW THE FUNCTION ARCHITECTURE - IT NOW
DEPICTS THE 'SYSTEM' MECHANISMS FOR CARRYING OUT THE
FUNCTIONS. MORE IMPORTANTLY, THE SYSTEMS ARE LINKED
TOGETHER IN A STRUCTURED MANNER BASED ON WHAT THEY DO
AND HOW THEY INTERRELATE WITH ONE ANOTHER. THE
INTERRELATIONSHIPS WILL DEPICT VOIDS AND EXPOSE
INTERFACES. THIS PROVIDES A BASIS FOR INVESTIGATING
THESE INTERFACES."
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SYSTEMS) / TECHNOLOGY(S) - ORGANIZATIONS
INTERFACES

i~& -,, -0~

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how an
architecture can be utlized as a
framework for system/technology
organizational interfaces.

NARRATION: "THE FUNCTION ARCHITECTURE CAN ALSO BE USED AS A
FRAMEWORK FOR UNDERSTANDING SYSTEM/TECHNOLOGY
ORGANIZATIONAL INTERFACES."

(TALK THROUGH NODE TREE CHART)
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SYSTEMS) I TECHNOLOGY(S) DEVELOPMENT AND INTEGRATION

.71 di- of~ Man

arhtetr ca beun utilized ad.a

frmwr o ytmtcnlg

development andinegaton

NSRUTIONA "OTHETHVE: FNTIO prov IECTde anD uneadn fow aIn

ARCHITECTURE CAN BE USED AS A FRAME'iORK FOR
SYSTEM/TECHNOLOGY DEVELOPMENT AND INTEGRAT:ON."

(TALK THROUGH SYSTEM VERSUS CHART NODE TREE RELATION-
SHIPS)
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SYSTEM(S) i TECHNOLOGY(S) DEVELOPMENT
AND INTEGRATION

/ "

off, - RMNTII MMn W9, - MFWcanu MMc

;'"4 22

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how an
architecture can be utilized as a
framework for system/technology
development and integration.

NARRATION: "HERE WE SEE THE RELATIONSHIP OF THE 'AS IS' AND 'TO
BE' SYSTEM/TECHNOLOGY 1DEF0 FUNCTION MODELS VERSUS
THE IDEF1 INFORMATION MODEL."

(TALK THROUGH CHART IDEF0 SYSTEM MODELS VERSUS IDEF I

INFORMATION MODEL)
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EDUCATIONAL TOOL

- -754 V.--° ."

1 23

INSTRUCTIONAL OBJECTIVE: To provide an understanding of how an
architecture can be utilized as an
educational tool.

NARRATION: "THE FUNCTION ARCHITECTURE, AS AN EDUCATIONAL TOOL,
CAN PROVIDE AN EXCELLENT BASIS FOR UNDERSTANDING WHAT
IS BEING PERFORMED, WHO IS RESPONSIBLE FOR ITS
PERFORMANCE, AND HOW IT2I PERFORMED. IT CAN ALSO
SERVE AS A POINT-F DEPARTURE FOR THE INFORMATION
ARCHITECTURE AND DYNAMICS ARCHITECTURE. BECAUSE
ARCHITECTURE PROVIDES A STRUCTURED REPRESENTATION OF
MANUFACTURING FUNCTIONS, INFORMATION AND DYNAMICS, IT
IS EASIER TO COMPREHEND THAN TO PIECEMEAL EXPERIENCE
FROM DIFFERENT AREAS OF MANUFACTURING AND
INDIVIDUALLY TRY TO TIE IT ALL TOGETHER."
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ARCHITECTURE

ARCHITECTURE

59E4

INSTRUCTIONAL OBJECTIVE: To provide a summary understanding that
all three IDEF modeling methodologies
are used to provide all levels of an
organization with a common perspective.

NARRATION: "IN SUMMARY, ARCHITECTURE IS A STRUCTURED APPROACH TO
MANUFACTURING - A MULTIPURPOSE TOOL. MANY USES HAVE
YET TO BE IDENTIFIED. IT IS A COMMON MEANS BY WHICH
TO COMMUNICATE A BETTER UNDERSTANDING.

"SOME DAY IT WILL BE TOTALLY DYNAMIC AND THE SHOP
FLOOR WILL BE PHYSICALLY TIED TO IT. WHEN WE WANT TO
CHANGE MANUFACTURING, WE WILL JUST 'TWEEK A KNOB' ON
THE ARCHITECTURE AND THE SHOP FLOOR WILL RECONFIGURE
TO ACCOMMODATE. - IN OTHER WORDS, THE PROVERBIAL
'ROSETTA STONE' FOR COMPUTER INTEGRATED MANUFACTURING
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APPENDIX A
TECHNOLOGY TRANSFER TASK SUMMARY

PROTOTYPE PRESENTATIONS

DACOM conducted the "Practitioner's TECH MOD Worksop" as scnecuiec

in Dayton on 7/8 July 1981. Thirty-six (36) Air Force an contractor

personnel were in attendance at this session. Although it was DACOM':

first formal workshop presentation, the material was well receivec.

Capt. S. LeClaire agreed early in the session to maintain a markec copy

of all ot the presentation materials indicating recommeoea chances to the

presentation. Capt. LeClaire provided these comments to DACOM for

incorporation immeuiately following the workshop. Most of tre coFcrets

were editorial in nature and did not require significant changes in toe

material.

DACulI tas subsequently useu the Practitioner's TECH ,CE NorKsro_

material in several F-16 Subcontractor industrial Technolocy

Modernization (iTM) presentations witn excellent results. ir ac7 c

the initial Executive Overview presentation was simultanecui, usec t 7e

executive an miu-management level with good success.

DACOM also used the materials prepared uncer tris contract,

(auynertLU by commercial DACOM materials) to concoct a wo-ci1 si.

the iCAM Architecture and IDEFO Function Mndelinc ,etocckoi-,.-

AMril il.b2 in London, Englano. This seminar was soorsore: :,

integrateG Manufacturing - International's (CAIN-I) Eropeir, cffce.

tran twenty representatives of European incustry, aCanec, anc t

attenoec this session. DACOM coordinateo all presentation materials

utilizeu (including DACOM's commercial materials) Aitn the Air Force T-"t_

Program Office in advance of the seminar. The attachec letter was

subsequently received from the ICAM Program Office formally cocu.e tic

Air Force approval of this activity. As indicatec in the attacec

letter, an announcement was also mace at the seminar trat tne Air Force

had released AFWAL-TR-81-4023 Volumes IV (Functional Mccelinc marual -

IDEFO) and VII (Composite Function Model of Manufacture Procuct - ' FZI)

A-i
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(;i i ]L tc ct r i:, ut ion. L),acnr~c IFI:n I(R

Vresienitions, rera ins under kquvernment cen l ectriut1

The iir Force tnas requesteo a formal "Executivte 6vrvl'ewcti~

Demonstration"' curing the upcoming 9/1l June 1962 Pro ~ect Prilority

iiO4(2) coalition meeting to oe heic in Dayton, Ohio. DACOM stancS reaCV

to support this request as inirecten by SofTech anc the Air Force.
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RECOMMENDED FUTURE USES

ti , r(COcumwCUeC tat the Air Force consicer scrie'tilt

t tne 1CAM Program1 Office's Computer-Aico Manufacturing i-~cviscry ru

~C~~)to conuuct an Executive Overview "Prototype Demonstratiuri,"

These senior level inoiustry executives ano technical experts wOJI-c

pruvice an excellent forum for final review of the material.

It is furtner recommenoeo that the ICAM Program Office cors.1cer

estac-isnirc an "Executive Day" at each annual !CAM~ -Lcustry:, _ays

Ccinference. This course of action is recommenco in crcer t ci C~ni2cate

U-& nee6 for Computer integrateu Manufacturing (CIM) tc tv- e "excutLive

nteG ra tors " as well as tne "1integra tees" that normaii, aLter 7 C

Pciu try ojayS sessions. A similar approach is beirc plane Oc

cuorcinatec try DACOI for the Society of Manufacturing EncivFcer'r crse

sirc A uzoimatec Systems Association's (SME CASA) l982 AUTJ,'FACT :orfercrcs

to nu he.l in November 1982 in Philadelphia, Pennsylvania.

It ir, urtther recommencec; that the ICAM Program Office CCrs -'

Turmi,) cpr.menz of Defense (cD) briefinc relative to ttne availa][r :lt,,

ttuet jiiL other iLAM project trainino materials. Attencees stroulc

indluce tin key managers of the Army's iri"-service Electrcrics

1,ir~acL~i~iG(EL-AM) Proclran*,, t;-e Navy'Is onrirun
~jr ~.; roram(S-TP), anu tne various rilitary 7ecnnclo-.,

SL(t2.7 L offices sLcnc att Air For:ce's ,rt~;

.xzLr~es 1;cerr~zation (AIlN ,) Procraii Gffict arc tine Ar-

.;urv, ty lmproveinent (ITFJ ProcCrLon LJflc Ti p

rn!oure maximum uncerstancinc anG utlizatlon of the tra iriru

it is further recommenoeG that the Manu faCtUr4 r, Te,,rric

-insfur Program training materials be made avallauie 'L-

assulations at no cost for use in conouctingj seminar--,

WorksnccS at attencee cost. (It must he recognizec tratr t -itrc

*1.1 ur-uuuct-ecl7y cring increasec pressure for formial Ai: Fc learn c

tine IDEFi information Modeling and IDEF-2 Dynamics Mccellr :ercccre.
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it is furtner recommenoeo that the ICAM Procran 3fifice c'se

-rcviz;Ing this miterial at no cost to various acacemic irstitut.',r'

across the country to be usea in training students at all leveic .

Unless otherwise airectec by the Air Force, DPACOM Intencs t .

fulfill its commitments made in its 18 March 1981 unsolicitec procosal.

DACOP committec therein to provice these ccurses to incustry upon :6Qkuest

with the course cost being born by industry.
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RECOMMENDED FUTURE COURSE EXPANSION

It Ithnt tt Air F I ,Ltitt i7t_: 144GM . rnf

tflt' iLL4Fi Ifitrmation Architecture uLo Mocelin: Option cortainec IF

LALW'5 II Varch 19,81 unsoicitec proposal. DACOM pIroposes to ceveio an

!L:Fi Information Modeling "Practitioner's Presentation manual" ano a

suppuiting Practitioner's "Train the Trainer's Manual." DPCCM stanos

ready to negotiate tnis effort upon request.

it is furtner recommenoeG that the ICAM Program Office ccnsicer

taking a future similar approach in developing an IDEF2 Dynamics M/ocelino

"Practitioner's Presentation manual" ano "Train the Trainer's 1M1anual."

it is recommenoec that the ICAM Proaram Office consicer cevelopino

trainint- cuurses ano m~aterials to cover the work memoc acccmplisrec in,

the 1105 Factory of the Future Conceptual CIM Framework ano

impiement;3tion s)trategy activities ano the upcominc 8205 :nteoratec

Decision Support System (1055) contract. Pernaps the two-level

practitioner/executive overview approach utilized on this 1104('2)

manufacturing Technology Transfer Program would again be a CesiraCzle

course of action.

t).5.Goveinmeni oinin uice: 1984 75~9062,950


